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CHAPTER I 
THE BACKGROUND, STATEMENT OF THE PROBLEM, 
METHODS OF RESEARCH AND THE CONTRIBUTION 
Introduction 
In order to realize the essential need for formal-
ized training programs in the steel industry and to set an 
adequate background, here is a brief survey of the rapid 
development of the iron and steel industry in the United 
States. 
Although iron had been used in other lands for 
5,000 years, the American Indian never found the secret of 
its manufacture; therefore, the history of iron and steel in 
America covers only 300 years. 1 It was in Massachusetts in 
1644 that the first simple forge was constructed. · However, 
New England lacked that rare combination of readily attainable 
coke, limestone and iron ore, so ironworks began to crop up 
in Pennsylvania around 1720. Iron plants in 1800 were still 
serving local needs; and, it was not until after the intro-
duction of the Bessemer process in 1856, that industrial con-
sumers began to form a major part of the steel market. With 
the discoveries of the great ore r~nges around the shores of 
Lake Superior, chief of which was the great Mesabi, in the 
1. "History of Iron and Steel", Steel Facts, No. 38, February 
1940. Page 6. 
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1850's and the development of the open hearth process, rapid 
strides were made in the early years of the 20th century. 
The most recent development is that of the Electric Furnace, 
which is responsible for the rapidly growing output of stain-
less, heat resisting and alloy steel; this furnace has out-
moded the old crucible furnaces and requires the services of 
of highly technical and well-trained personnel. 
At the present time, the United States is the lead-
ing producer and consumer of iron and steel products in the 
world and it. is second only to the automotive industry in 
size and importance. 1 A considerable change has come over 
the market for steel products. When our country was expanding, 
the railroads and the building trades were the chief customers 
and demanded heavy steel goods; today, automobile producers 
are by far the leading consumers and they desire light steel 
of exacting quality. The principal markets for the products 
of this industry lie north of the Ohio and Potomac Rivers and 
east of the Mississippi. Within this area iron and steel 
industries have grown up at places where iron ore and good 
coking coals could be most economically brought together. 
The Pittsburg- Young stown districts between them produce 40% 
of the total output, the Chicago-Gary district is second, 
the Cleveland and Eastern Pennsylvania-Maryland district are 
1. Lester E. Klimm, Otis P. Starkey, and Norman F. Hall, 
Introductory Economic Geography. New York: Harcourt, Brace 
and Co. 1948. p. 244. 
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virtually tied for third. The steel industry today employs 
over a half million people and over 40~ of the factory workers 
in the United States use steel in making their products. The 
payroll totals one and a half billion dollars a year and the 
present c~pacity is almost ninety million tons annually. 
The increased demand for steel, spurred on by two 
world conflicts, has brought about radical changes in the 
designing and size of all kinds of steel mills. Rapid scien-
tific progress, both in Europe and the United States, has 
made present steelmaking a complicated and intricate process. 
However, metallurgical scientists did not come into their own 
until the turn of the century. Therefore, the need of tech-
nically trained personnel has come only with the last fifty 
years, and the great expansion of the steel industry has oc-
curred about thirty years ago, shortly after World War I. 
It is no wonder that formalized employee training programs 
are a rarity in this industry; but, today, steel is. m~nufac-
tured according to practices so precise that any deviation 
beyond a narrow range normally causes a rejection. And, so 
many workers are employed today that it is essential to have 
adequate apprentice, foreman, and executive training programs 
in order to teach workers how to competently deal with people 
and situations. It cannot be overemphasized that modern 
steelmaking is a complex and highly-complicated process that 
requires the services of adequately trained personnel. This 
1. Ibid., P• 45. 
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means that steel corporations are becoming ever more scien-
tifically conscious; they are appropriating more funds (ap-
proximately $16,000,000 annually) than ever before for re-
search plus facilities and equipment for . it. The net result 
is twofold: more laboratory technicians will be needed and 
more highly-skilled employees will be desired. 
A Need for Industrial Training and Training Methods Employed 
It has been said that the greatest contribution of 
the first world war to personnel management was the use of 
psychological tests and sound employment selection methods, 
and the most significant gain from the second world conflict 
has been the expansion of basic industrial training tech-
niques.1 Never before has there been a greater need for 
formalized training programs and to effectively coordinate 
the two afore-mentioned contributions. Today, industrial 
training courses covering every aspect of industrial activity, 
given to all interested employees between the ages of 16 and 
60, are to be found only in the larger, the more progressive 
steel corporations. Such industrial curriculums are almost 
completely lacking in all of the smaller steel firms and have 
not as yet reached their full development in any of the larger 
ones. Formalized courses, under direct supervision of manage-
ment and given at certain specified times, have been inaug-
1. Lawrence L. Bethel, et al. Industrial Organization and 
Management. New York: McGraw-Hill Book Company, Inc. 1945. 
p. 485. 
urated, for t h e most part, within the last ten years; ex-
tension courses with near-by universities are of the same 
recent origin. 
Industrial training is especially important in 
modern industry because of the great increase in semi-skilled 
1 factory workers. The modern industrial workers are hired 
without any specific skills and are rapidly trained on-the-
job to perform precise operations. As advancing technology 
changes industrial processes, these employees must be re-
trained and made to understand why the changes are taking 
place. Scientific management of Gantt and Taylor has long 
proven that costs can be cut by efficient, well-trained 
workers; yet, numerous steel concerns fail to see that, in 
steel's greatest era of expansion, there is a definite place 
for management fostered industrial curriculums. New laws, 
new technology, new machines and new procedures make con-
tinuous retraining by the most modern methods an industrial 
2 inevitability. 
Because the iron and steel industry is of a highly 
specialized and highly complex nature, it has long been con-
sidered that the best training is secured by experience in 
the plants, mines, and other operating units. 3 This may be 
1. Ibid., p. 485. 
2. Ibid., p. 485. 
3. Ralph H. Watson. Vocational and Professional Monographs -
The Iron & Steel Industry. Boston: Bellman Publishing Com-
pany, Inc7 1945. No. 26. p. 31. 
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all right for apprentice training, but it certainly applies, 
only in a restricted sense, to supervisory and executive 
training procedures; and, with the present employment figures 
reaching new highs, these latter two types are becomang 
more and more important. Persons entering this industry in 
production, maintenance or clerical fields are generally 
introduced to their duties by an immediate supervisor or by 
a special job trainer. Opportunities are normally provided 
for each employee to learn the duties of one or more posi-
tions higher than the one he occupies in order that promo-
1 tions may occur. However, some progressive concerns have 
established special training courses for employees of all 
groups, which enable them to acquire additi.onal knowledge 
relating to their duties or referring to a special type of 
work which the employee may desire to enter and which speeds 
up possible chances for promotion. 
Persons who come to the industry with experience 
or education in a specialized field are often oriented to 
the company by means of a series of special assi gnments to 
positions which will enable them to gain valuable knowledge 
of the many phases of the industry. 2 Bethlehem Steel Cor-
poration has such a program for college graduates called the 
"Loop" course; it will be thoroughly discussed in Chapter 
1. Ibid., p. 31. 
2. Ibid., p. 31. 
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7. It is typical for the exceptionally able to be transferred 
among a number of varied positions in order to rapidly develop 
their capacity for promotion to more responsible work. 
There has been an increasing tendency, at least among 
the major corporations of the industry, to institute class-room 
lectures, conferences and university extension courses. Such 
firms as United States Steel, Republic and Bethlehem are be-
coming firmly convinced of the essential importance of formal-
ized industrial courses given under able instructors. 
The Purpose and Importance of Employee Training Programs 
In rather general terms, it would be correct to 
state that the purpose of employee training programs is to 
provide workers of all grades with the maximum opportunity 
for progressing on the job on the basis of merit, experience 
and the necessary qualifications. Furthermore, it is to give 
those interested, energetic individuals a helping hand up the 
ladder of success; whether those persons are shop workers or 
junior administrators is of little importance, for there 
should be a program to fit them all. Finally, and most im-
portant of all, such programs are instituted to educate all 
types of employees so that they will become more efficient 
workers and to cut down the number of needless accidents 
through safety ind6ctrinization. 
Republic Steel Corporation has recognized the fact 
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that training programs can become expensive and lose much of 
their effectiveness if they cannot be tied in with basic per-
sonnel objectives and if they lack practical organization and 
supervision. 1 Thus, Republic has successfully coordinated 
such personnel procedures as psychological testing and job-
rating with their training courses. Therefore, to insure that 
the right person will be selected for the right job the train-
ing programs of Republic are in step with these personnel 
objectives: selecting employees for job openings who will 
fit into the organization; placing them on jobs for which 
they are best fitted and in which they have the best chance 
of succeeding; and providing them with the best opportunity 
for progressing on the job by installing modern, formalized 
2 training programs. 
It cannot be stressed too strongly that any train- . 
ing program, to be considered truly effective, must be brought 
into focus with the personnel objectives of a particular in-
dustry or company. The emphasis of this thesis has been 
placed on training from the aspect of promotion, for that is 
where the great need lies, at the present time, in the steel 
industry; however, this may not be true for certain individual 
establishments within the steel industry, for some of these 
1. Joseph S. Kopas. Training Practices at Republic Steel 
Corporation. From a speech given at the A.I.S.E. Sectional 
Meeting in Pittsburg, Pennsylvania, November 8, 1948. p. 1. 
2. Ibid., p. 1. 
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concerns may have no job openings at certain levels but yet 
may need to increase the operating efficiency of' their shop 
or clerical employees. Therefore, the training programs of' 
these latter companies should be tied in with personnel ob-
jectives that increase operating ef'ficiency, such as training 
the right person for the right job, proper pre-selection 
procedures, and instructing workers in the most efficient 
operating methods. 
All that has been said in the above paragraph must 
be thought of, in the formulation of any training program, 
in terms of' the three main objectives of' personnel manage-
ment: (1) obtaining satisfactory workers; (2) using em-
ployees effectively; and (3) creating the proper environment 
for "productive" effort. In other words,where the need is 
for increasing the productive capacity or operating efficiency 
of employees, training programs should be built around those 
personnel objectives, and special note should be taken of 
those sections dealing with operational training; and where 
the need is to train people for advancement, programs should 
be brought into line with that goal in mind and the chapters 
devoted to foreman ~nd executive training should be given 
special attention. 
It is now clear that training programs must be in 
step with each company's specific objectives and problems. 
To insure practical organization and supervision, Republic 
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has utilized the capabilities of foremen, technicians and 
executives who are well-experienced in all phases of steel-
making and in all of the various operations of the steel 
business. 
Lack of Formalized Training Programs and Informat i on Concern-
ing Them 
In securing information for this thesis, over thirty 
letters were sent out to the leading steel corporations in 
the United States and Canada. Only those companies listed in 
Moody's were placed on my mailing list. Discounting numerous 
concerns that failed to even reply, here is a list of enter-
prises that reported that no formalized training programs ex-
isted at their plants at the present time: Bliss & Laughlin, 
Inc., Burlington Steel Company of Canada, Crucible Steel 
Company (plan to develop a program in the near future), East-
ern Stainless Steel Corporation, Follansbee Steel Corporation, 
Lone Star Steel Company, Michigan Steel Cast'ing Company, Mid-
vale Company (where scientific management was first instituted 
by Gantt and Taylow in 1880), Sharon Steel Corporat i on and 
Vanadium-Alloys Steel Company. 
Upon furthering my search for information, negative 
replies were surprisingly received from these institutes and 
governmental agencies. The American Iron & Steel Institute, 
Malleable Founders' Society and the Steel Founders' Society 
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all regretted that they had no information or data of minor 
consequence which would be of use to me. The United States 
Office of Education of the Federal Security Agency stated 
that they had no statistical or other information on train-
ing in the steel industry. No replies have been heard from 
the two foremost steel publications (Steel and Iron Age), 
but a perusal of back issues revealed no significant articles. 
A negative answer was also received from the Department of 
Trade and Commerce of the Canadian Foreign Trade Service. 
Scope and Limits of This Study 
Only those large steel concerns who have formalized 
training courses in use at the present time are included in 
this study; some of these enterprises include the four largest 
steel companies in the United States whose generous response 
to requests for data resulted in the largest contributions, 
they are: United States Steel Corporation, Bethlehem Steel 
Corporation, Republic Steel Corporation and Jones & Laughlin 
Steel Corporation. I am also indebted to the following for 
the information that they furnished: Inland Steel Company, 
ARMCO Steel Corporation, United States Pipe & Foundry Company 
and Wheeling Steel Corporation. Although these concerns do 
over 80% of all the steel business in this country, Moody's 
Manual ~ Industrials lists over fifty iron and steel firms 
all with assets over a million dollars. 
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Due to the extensive scope of employee training 
methods, the discussion will be limited to only certain as-
pects of the major training programs and procedures, and also 
the ways ama ~means by which these programs are carried out. 
The purpose of installing these projects and the general 
company policies and objectives behind them will also be 
treated in as complete a manner as is possible. 
Methods of Research Employed 
By far, the greatest proportion of my material came 
from correspondence with all of the large steel corporations 
already mentioned. Data was thus obtained from letters, book-
lets, pamphlets, mimeographed data and schedules of programs 
and lectures. Samples of this data will appear in the appen-
dix of this thesis. 
All available sources that were to be found at the 
Boston University College of Business Administration Library, 
the Boston Public Library and the Newton Free Libraries were 
utilized. Also, textbooks used in obtaining my Bachelor of 
Science Degree at the University of Vermont and those used 
in preparation for my Master's Degree of Business Administra-
tion at Boston University were employed as introductory and 
background material. 
Contribution of This Thesis 
To aid those steel plants that do not have formal-
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ized training courses, so that they can develop programs of 
their own. And, to add to the knowledge of those concerns 
that already have some type of management fostered educational 
projects in operation and desire to install a more thorough 
system of training. 
It cannot be repeated· too often that all training 
programs must be tied in with basic personnel objectives; 
so that after the right employees have been selected for the 
right job, they can advance themselves as rapidly as possible. 
It is only when employees are afforded the opportunity to 
increase their abilities that plant morale will be at its 
highest, and these programs give the workers the chance to 
gain greater skills and thus increase over-all plant 
efficiency. 
I 
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CHAPTER II 
A SUMMARY OF TRAINING METHODS IN USE AT 
JONES & LAUGHLIN STEEL CORPORATION 
In order to more clearly state just what is meant 
by management promoted training programs, here is the indus-
trial curriculum of the fourth largest steel producer in the 
United States. Jones & Laughlin's training program has been 
developed to apply to three general groups of employees: jun-
ior executives, supervisory workers and wage earners (hourly 
1 
rated employees). However, the nature of their operations 
and the type of training needed makes it imperative that 
certain of their programs be developed for both salaried and 
hourly rated personnel. 
Background 
Before continuing this discussion, a terse survey 
of this corporation will now be presented. Henseforth, simi-
lar sketches will be given for all those enterprises whose 
industrial programs appear as a major portion of this treatise, 
so that a more lucid picture can be gained of the company be-
hind the training courses. 
Jones & Laughlin will soon be celebrating their one 
1. Russell J. Greenly, Assistant Director of Personnel Rela-
tions. From a letter dated October 5, 1949. p. 1. 
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hundreth anniversery; thus, their history and growth spans 
four wars. It was the foresight of young Ben Jones, who fore-
saw the railroad and its iron demands replacing the canal, 
that was responsible for the founding of this concern. 
The company expanded from a small iron works in the 
middle of the last century to its present position of fourth 
largest producer . with an annual capacity of nearly five mil-
lion tons of steel. More than 40,000 workers are employed 
today and the annual payroll totals over 135 million dollars. 
The three main plants are the Pittsburg, Aliquippa and Otis 
Works (the first two are located in Pennsylvania and the 
third is in Ohio). Over 45 different varieties of products 
are manufactured, a list of a few of the major categories 
follows: wire rope, tin mill, alloy steel, fabricated struc-
tural steel, steel containers and coal chemicals. 
With its material and production facilities well 
organized, the company began to expand its facilities in 
1938 by building a modern wire rope plant to provide a means 
for further finishing the steel it produced. The next year 
the firm entered the steel barrel business and is now one of 
the largest manufacturers in the field. The latest addition 
is the electricweld tube plant purchased in 1944. 
As more steel was produced, the demands on the 
sales and advertising departments also increased. The sales 
staff has grown to include 344 people operating out of 32 
districts offices in virtually every major city in the 
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United States. 
Techniques~ Employed and The Groups to Which Training Programs 
Apply 
The program specifically for junior executives is 
a. planned series of thirty meetings held once each week on 
the corporation's time for the General Office personnel. The 
meetings take the form of lecture-discussion periods, and the 
leader is either an executive from the General Office or a 
department from one of the operations. Actually, individuals 
in this group are divided into two sections and different 
lectures are given on Tuesdays and Thursdays. The subject 
matter of some of these lectures is as follows: Opportunities 
for advancement, processing orders, J & L Supply Co., budget-
ary control, statistical approach to market research, purpose 
and extent of job evaluation, cost accounting, · insurance bene-
fits, continuous casting, roll designing, and an analysis of 
the corporation's financial reports; these lectures are given 
on Tuesdays. In order to show just how completely this pro-
gram is planned, here is a list of the t~lks given on Thurs-
days; a history of the corporation, chemtal labs and quality 
control, personnel administration, plant engineering, trans-
portation, blast furnaces, rolling of steel, metallurgical 
control and management organization. 
The training program for the various plant super-
visors is constructed around the objective of providing them 
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with the basic knowledge and current interpretation of com-
pany policies and procedures, general management information, 
lectures and discussion periods in safety training and courses 
patterned after JIT (Job Instruction Training} explained in 
the next chapter. Policy discussion meetings are held at 
irregular intervals, depending on the frequency of new super-
visory appointments or the development and approval of new 
policies. Management information meetings and safety discus-
sion gatherings are held once each month~ . Policy talks are 
two hours in length and the latter two meetings are one hour 
in duration; all are held on company time. Here is a list 
of policies and their partial breakdowns which form the 
basis for five 2-hour discussion periods: CHART I (1) Em-
ployment--probation, transfer, reinstatement and sources of 
supply; (2) Safety and Welfare--sickness, safety, flowers, 
fatal or serious injury to employees and reporting of per-
sonal injuries or property damage; (3) Labor Relations--
collective bargaining, working schedules, petitions and 
disciplinary action; (4) Accounting--wage payments, pay de-
ductions, group insurance and non-contributory pensions; 
and (5) Industrial Engineering--changes in standard force, 
incentive rates for new products, new rate confirmations 
and job classifications for hourly paid jobs within the 
scope of the ·labor agreement. 
Specific training for wage earners (hourly rated 
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employees) is confined to three categories: apprentice 
training, safety training, and on-the-job training by super-
visors. Apprentice training programs cover the various 
crafts associated with steel industry maintenance such as 
carpenter, electrician, blacksmith, foundry molders, and 
coremakers, wood pattern makers and roll turners. The l e ngth 
of apprenticeship may vary from three to four years depending 
on the trade; ten percent of the time is spent on related 
class-room instruction. A more detailed account of this 
type of training will appear in a later chapter. Employee 
safety training is conducted by department supervisors through 
group safety meetings, at which time pamphlets are passed out 
and thoroughly discussed. These gatherings are a part of the 
work schedule and are held on a minimum basis of once each 
week. Formalized on-the-job training is a prime responsi-
bility of departmental supervision, which is under the control 
of the Personnel Relations Department, in which each employee 
is instructed promptly and accurately in the performance of 
his job. It is a further responsibility of all foremen to 
discuss freely with those under them s u ch subjects as sched-
uling practices, labor a greements, safety, wage and salary 
payments and employment policies, so that an employee can be 
given a direct answer to any question he might have. Thus, 
operators are trained for greater efficiency on-the-job, ~nd 
in apprentice programs. 
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Other Programs Instituted for Various Types of Employees 
An induction training class is held each day for 
new employees to acquaint them with plant lay-out, their res-
ponsibilities and privileges, pay procedures and safety pro-
grams. The duration is usually from one to two hours. At 
the initial meeting a booklet, containing a simplified and 
pictorial view of management policies and a personal mes s age 
from the president stating the firm's general policy and 
welcoming all new personnel, is given out and discussed. 
Vocational educational classes are offered in 
cooperation with local school boards and Pennsylvania State 
College under the provisions of the Smith-Highes Act. These 
classes include Shop Mathematics, Blueprint Reading, Indus-
trial Electricity, Fuels and Combustion, and Ferrous Metal-
lurgy. Employees attend these classes voluntarily and on 
their own time. Classes are held two nights a week, three 
hours per night and over a twenty-four week period. All 
instructors are employees of the corporation. 
In 1948 over 300 Pittsburg Works employees regi s-
tered for the evening classes held at a local high school 
especially for Jones & Laughlin personnel. A large percent-
age of these people attended for the full 24-week term. This 
year, based on t h e previous year's experience and suggestions 
of those who attended (this was the first year such classes 
were attempted), all the courses have been improved. The 
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objective is to teach and explain industrial practices that 
can be applied immediately in solving the problems that 
arise in daily work tasks, and to do it in a practical and 
interesting way. A test is given to all who register in a 
particular subject to help assign them to the class best 
suited to t heir interests and needs. All p e rsonnel who are 
interested are given a two week period to register. This 
all results in increasing operating efficiency. 
Under the Graduate Work in Industry Program, classes 
are offered in cooperation with the University of Pittsburg 
to students interested in working towards a Master's or Ph.D. 
degree. An employee-student may earn fourteen credits to-
ward an advanced degree by meeting the requirements prescribed 
by the J & L instructor. Subject fields include Accounting, 
Industrial Engineering, Mechanical Engineering and General 
Engineering. A more detailed breakdown shows the following: 
CHART II. A course in Advanced Industrial Account i ng is 
given on Mondays from 6:45 to 8:00 PM and includes 15 lec-
ture sessions, some of which are Partnerships, Consignments, 
Installment Sales, Home Office and Branch Accounting and 
Federal and State Taxes; a course in Methods Engineering is 
presented on alternate Tuesdays from 7:00 to ~:00 PM and in-
cludes 12 sessions, a few of which are The Principles of 
Motion Economy, Methods Time Measurement and.Charts as an 
Aid to Analysis; the Business of Engineering is scheduled 
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for Thursdays from 7:00 to 9:00 PM and consists of 16 lectures, 
which include Forecast and Project Engineering , Mechanical 
Design, Preparation of Specifications and Maintenance En gin-
e ering; and Accounting Fundamentals is g iven on Fridays from 
7:30 to 9:00 PM and is made up of 15 sessions, some of which 
are the Balance Sheet, Capital and Revenue Expenditures, the 
Trial Balance, Opening and Closing the Books and Records 
Peculiar to Corporations. 
The purpose of these graduate courses is to train 
employees in advanced technical and management fields. The 
program is placed under the direction of the Assistant Dir-
ector of Personnel Relations. The courses are open to all 
employees who are graduates of an accredited college or uni-
versity and to those who are not college graduates but who 
have the equivalent in practical experience. Courses extend 
for either one or two semesters, and almost all of them count 
for two credits per semester. In every course, there is a 
definite effort to tie in all principles taught with actual 
work situations; for example, Problems of Engineering in the 
Steel Industry is a course that covers the study of engin-
eering problems involved in new developments in which the 
steel industry is presently interested. 
Besides the curriculum set up at the university, 
graduate subjects are also given at the main plants. A gen-
eral engineering course is offered at both the Pittsburg and 
Alliquippa Works. This course is listed as Fundame ntals of 
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Engineering Application (JL 151, 152) and extends over two 
semesters; two credits are allowed for each semester. The 
course covers a study of the fundamentals underlying the ap-
plication of engineering to the steel industry. Conference 
leaders are men who are in positions of responsibility and 
have to deal with problems incident to the manufacture and 
application of the steel industry. Registration for plant 
and university courses is handled by a Supervisor of Educa-
tion and Training; there are such supervisors in all of Jones 
& Laughlin's main plants and they have their offices in the 
Personnel Relations Department. These men are the coordina-
tors of all programs and supply information at all times to 
those who are interested in enrolling. 
General Pol~ 
The management of this firm wants all of its employ-
ees to like their jobs and the people with whom they work. It 
is their constant aim to provide good wages, safe and health-
ful working conditions, competent supervision and security. 
Both old and new personnel are reminded that there are many 
opportunities open to them for advancement. Therefore, it is 
fairly obvious that Jones & Laughlin believes that formalized 
training programs are an integral part of their production 
policy; top executives realize that top operating efficiency 
can only be obtained by highly-trained employees of all 
grades. 
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These courses will continue to play an ever more 
increasing part in Jones & Laughlin's over-all plant policy. 
Also to be noted is the certificate and identification card 
which is awarded to successful trainees; it certifies that 
the employee has completed a course of industrial training 
as prescribed in the company's plants; and, in recognition 
thereof, this certificate of accomplishment is awarded by 
the authority of the corporation's president. It is signed 
by the General Superintendant of Works, the Assistant Direc-
tor of Personnel Relations, and the Vice President in Charge 
of Operations. 
Thus, Jones & Laugh~in firmly believes that educa-
tion is a continuous process; that is why this corporation 
has a long range program of training activities to help em-
ployees learn more about the steel industry and the jobs 
within it. 1 And that is why the Personnel Relations depart-
ment and its subdivision, the Education and Training section, 
are actively engaged in promoting an increased number of 
programs to apply to all three groups, to improve the texts 
and techniques employed in carrying out these courses and 
to furthur systematize their entire industrial curriculum. 
Just as much stress is placed on training for increased ef-
ficiency as on training for advancement. 
1. "Education and Training", Your Future at J. & L.. A 
pamphlet published by the Jones and Laughlin Steel-corpora-
tion for its new employees. p. 19. 
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CHAPTER III 
THE TRAINING PROGRAMS EMPLOYED BY 
THE UNITED STATES STEEL CORPORATION 
United States Steel places a high value on its or-
ganization. It is well aware of the importance of superior 
plants and established markets, but it regards the personal 
element, the make-up of its manpower in all ranks, as the 
1 decisive factor affecting its future. That is why they be-
lieve in the extensive use of all types of formalized train-
ing programs. 
U. S. Steel's operations make possible the oppor-
tunity for placement with reference to aptitude, education 
and location. A high degree of specialization makes avail-
able to the trainee the benefit of the most advanced practices 
in any fi e ld he may chose to enter; whether it be production, 
engineering, accounting, sales, or research. Men trained by 
U. s. Steel in the past have moved rapidly up the ladder to 
supervisory and administrative positions and to advanced 
technical activities, and have also become more efficient in 
their work. They have to win their way on their own demon-
statrated merits, but their progress has been encouraged and 
expedited by their initial training and subsequent guidance. 
1. Benjamin F. Fairless, "Special Training for College Men", 
Paths of Opportunity in~~ Steel, 1947. p. 2. 
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Background 
This corporation is the largest and most completely 
integrated steel concern in this country. Besides the pro-
duction:::lof all types of finished and semi-finished steel 
products, they produce substantially all of' their own iron 
ore and limestone needs, most of' their coal requirements, 
part of' their dolomite, zinc ore, f'lourspar and manganese 
needs, operate coke ovens, generate a major part of' their 
needed electrical power, operate steamships, barges and docks 
on the Great Lakes and other navigable waters, control and 
operate fifteen common carrier railroads and own a subsidiary 
common carrier steamship company which operates a line of' 
steamships in intercoastal and foreign service. 
U. s. Steel is a progressive and expanding enter-
prise. Since it was organized in 1901, it has tripled its 
producing capacity; today it accounts for almost 33% of' the 
national output. There are 286,000 employees, 228,000 stock-
holders and over 1.5 billion dollars in assets. Before 1901 
and the merger of' the numerous separate companies that went 
into this new corporation, the steel industry was made up, 
to a large extent, of small distinct businesses, each spec-
ializing in its particular line. It remained for those who 
founded U. s. Steel to foresee the benefits that would come 
from coupling a broad range of' finished steel capacity with 
the control of all operations from mine to market. At 
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present there are thirty-two principal subsidiaries of U. 
s. Steel. U. s. Steel fully realizes that to maintain all 
of this equipment and produce a quality steel, the work 
must be done by well-trained men; and that advancement to 
more important jobs and to supervisory positions in both 
maintenance and producing departments is facilitated by a 
wide variety of industrial programs. To train men to carry 
on this decisive work, u. S. Steel has specially qualified 
personnel and the most modern facilities. 
Paths of Opportunity for College and University Graduates 
and the Retraining of Executive Personnel 
In order to maintain the quality of its personnel, 
this corporation makes it a p~actice each year to select a 
limited number of college and university graduates for train-
ing.1 The purpose of training these men is to orient them 
to the ways of industry and to ready them for positions of 
trust and authority. Since U. s. Steel's operations require 
technical and commercial ability of the highest order, 
trainees are chosen mainly from college graduates who have 
distinguished themselves in engineering, science and business 
courses. It is to be noted that each trainee's performance 
is carefully watched and systematically recorded. His read-
ines s for advancement is noted whenever openings ocqur. 
1. Ibid., p. 2. 
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However, not all trainees are drawn from college graduates, 
for some are chosen from qualified employees; but all 
trainees are definitely selected for special training oppor-
tunities. 
The paths of opportunity open to college men are 
many; these avenues to attainment lead into five major depart-
ments, which have the responsibility of selecting college and 
university graduates for U. s. Steel's organization of the 
future. Each of these five divisions have distinct and thor-
oughly planned programs. The Operating Department is the 
largest division, and includex the personnel required to 
build, operate and maintain equipment needed to produce iron 
and steel and related products. This calls for courses that 
train supervisors in leadership to direct operating activities 
and that instructs specialized personnel and staff executives 
to be competent inspectors, designers, and consulting engin-
eers. The second division, the Metallurgical Department, 
functions, both in the plant and in the General Office, in a 
staff or advisory capacity. It has already been pointed out 
that modern steelmaking is a precise business and that qual-
ity control is rigidly maintained. That is why competently 
trained metallurgists are a nec~ssity; college graduates are 
essential here, especially those who have already completed 
courses in metallurgical and chemical engineering. Training 
programs in this department are held mainly in the labs. 
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The third, the Engineering Division, which is a part of the 
Operating Department in many of the plants, is responsible 
for maintaining up-to-date plants and adequate equipment for 
production of steel. Courses here are built around the fol-
lowing: dec i sions .as to location, kinds and size of plants, 
design of improved and new equipment and the investment costs 
entailed. In more general terms, programs are instituted to 
train men in the fields of design, mechanics, construction, 
electricity, fuel, power and finance. The Industrial Engin-
eering Division is an important branch and courses are given 
in various phases of methods engineering {design and applica-
tion of job classification procedures, development of work 
standards and wage incentive plans). The Financial Division, 
consisting of the Treasury and Accounting Departments is the 
fourth major section. Training here includes: analysis of 
cost accounti ng records, preparation of budgets and forecasts, 
handling receipts and disbursements and analyzing company 
reports and tax problems. Finally, there is the Sales Depart-
ment where selectees receive instruction in solicitation of 
orders, maintaining good company relations, conducting mar-
ket research analysis and promoting advertising programs. 
The training programs mentioned above are also utilized to 
retrain and increase the operating efficiency of executive 
personnel of all ranks. 
In training college graduates, U. S. Steel aims to 
provide a sound foundation for future progress. To this end, 
all programs strive to give them a grasp of fundamentals, and 
a familiarity with the many phases of the business that af-
fect the fields they have entered. The training varies ac-
cording to the work for which college inductees are being 
trained and the needs of the departments in which they are 
stationed. In many cases, training on the job is supplemented 
b y class room work in which text material, sound-slide films 
and motion pictures of U. s. Steel's operations are used to 
supplement oral instruction. Trainees are rotated through 
various jobs to give them a more comprehensive conception of 
the department or plant in which they are located. In all 
cases it is intended that trainees shall have a thorough 
basic training; and throughout their training period they 
have definite jobs to do, and they are assigned to necessary 
and useful work. 
U. S. Steel thus combine s class room work with in-
struction given right on the job. This combination..:ls essen-
tial to the proper functioning of any training program. 
The progress of each trainee is systematically 
watched and recorded. For this purpose U. S . Steel has 
adopted rating procedures, and the performance of the trainee 
is graded by his supervisors and the industrial relations 
department's personnel at regular intervals. These ratings 
have a threefold purpose: (1) any merited individual effort 
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on the part of the trainee is carefully noted; (2) they 
promptly bring to the attention of the trainee any defic-
iencies in his work or personal characteristics; and (3} 
they make it clear at any period of time the extent of the 
trainee's progress and development. 
Therefore, it is clearly evident that U. S. Steel 
desires employees who have distinguished educational back-
grounds, and they intend to further train these men so that 
they can competently occupy highly-technical and responsible 
jobs. Because of the extensiveness of the size, this train-
ing must be coordinated and systematized into predetermined 
programs. However, regardless of the size of the organization, 
unless programs are pre-planned and management-organize d, they 
will not bring about the desired results of greater over-all 
efficiency; all programs should therefore be formalized. 
Today, industrial relations warrants special men-
tion as an ever-broadening field. This corporation realizes 
that this field requires men with diversified experience who 
think lucidly and logically and have p ersonal qualifications 
combined with sound judgment; for this type of individual is 
responsible for the formulation of such programs as have been 
discussed. These men are themselves trained in such courses 
as those mentioned on page 36· The person in charge of edu-
cation and training must coordinate all extension courses, 
classroom lectures given in the plant and on-the-job train-
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ing in order to obtain a program that will result in maximum 
over-all plant efficiency. 
Paths of opportunity in U. s. Steel offer the com-
petent and ambitious college graduate, who may be selected 
for employment, work in which his chief interests and apti-
tudes can come into focus. Men are trained ahead of time, 
for job vacancies can occur at the most inopportune times. 
Wartime Operational and Promotional Training Programs 
The scope of the war training program is indicated 
by the fact that more than 114,000 employees entered the armed 
forces, a number equal to over one-third of all the employees 
on U. s. Steel's payroll at the time of Pearl Harbor. As 
employees streamed into the armed services, it became nec-
essary to fill their places so that production could continue. 
Replacements were drawn from all walks of life and included 
many individuals who had never had any mechanical experience. 
This meant training a large amount of new personnel in a 
short period of time; it called for new techniques in which 
training programs had to be systematized and put on a formal 
basis. Out of this great influx of inexperienced employees 
came procedures that revolutionized training methods and 
have resulted in new trends in peacetime training curriculums. 
U. S. Steel and industry generally faced the task 
of training many thousands of new employees, not only train-
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ing them for specific tasks but also instructing them in 
safety, which is indispensable in modern industrial opera-
tions. This called for the formulation of a "Training-Within-
Industry Program", for training had to be done in the shortest 
possible time and it had to be done as thoroughly as possible. 
To accomplish this required more time and effort than had 
ever before been given to industrial training. It was a 
crucial program upon which the very outcome of the war might 
depend; that is why it called for a pooling of the best ex-
perience and knowledge av~ilable in American industries. 
In keeping with the nation's over-all needs, spec-
ialists in employee training from U. S. Steel and its sub-
sidiaries were called on to assist the War Manpower Commis-
sion in developing this Training-Within-Industry Program, 
designed to standardize and streamline the training of war 
workers. Under this plan, thousands of supervisors in in-
dustry were given instruction in courses entitled Job Instruc-
tion Training, Job Methods Training and Job Relations Train-
ing. The first course taught all levels of supervision, . as 
well as key employees selected as job trainees, how to give 
job instruction. Methods Training instructed supervisors 
how to increase production am~aintain quality in less time 
by making the best use of manpower, machines anLmaterial. 
Job Relations Training was designed to help supervisors deve-
lop skill in handling human relations problems arising among 
subordinate employees. Thus, JIT, ~~T, and JRT, as these 
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kinds of training came to be known, supplemented other forms 
of training in u. s. steel desi gned further to improve the 
efficiency of supervisors in this war-imposed task. 
In giving job instruction under war conditions, 
supervisors and job trainers had the triple responsibility 
of upgrading employees to the next highest jobs, training 
new employees for jobs and improving the perform~nce of all 
employees. In numerous cases, it became n e cessar y to train 
men and women for operations which previously wer e only part 
of a trade. In other words, the new employee was taught a 
single operation which did not require the knowledge and 
experience of an operator skilled in a number of operations. 
This new technique was termed "learner" training to distin-
guish it from the broader apprentice training . 
The extent to which the instruction of new employees 
i mposed added requirements on management is indicated by the 
sharp rise of supervisory training during the war. In the 
American Steel & Wire CompanY* the number of supervisors who 
received supervisory and training-within-industry training 
rose to a monthly average of 756 in 1945 as compared with 
2 27 in 1942. In Carnegie-Illinois Steel Corporation, the 
averag e number wh o received supervisory training was 4025 
for the first ele ven months of 1945 as compared with a monthly 
*This comp any, as well as all others mentioned in t h is chap-
ter are subsidiari e s of u. s. Steel. 
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average of 2340 in 1942. 
Job and learner training in the plant was supple-
mented by instruction in emergency defense courses conducted 
in trade schools, high schools, and colleges. The use of 
extension courses of this type riliave been used in increasing 
amounts since the war. In addition, in some locations and 
for certain purposes, supplementary instruction was given 
in company classrooms; this technique has also seen more 
extended use. 
In certain subsidiaries special training courses 
were instituted to supply particularly pressing needs; one 
of these was for draftsmen. At the Ambridge (Pa.) plant 
of American Bridge Company a special course in practical 
structural drafting was conducted. Before the war this 
course had been limited to colle ge students in civil engin-
eering, but with the progress of the war and a scarcity of 
eligible candidates this course was adapted to non-college 
employees also. At the present time, more and more of these 
technical courses are being offered to competent, ambitious 
employees who have not had the benefits of a college edu-
cation. During the war employees taking this daytime course 
were offered the opportunity to attend night school, where 
a course in mathematics and structural mechanics was pre-
sented in cooperation with public school authorities by 
American Bridge Company training instructors. This practice 
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has been continued on an increasing seale since the end of 
of hostilitie s. 
Among those hired as war workers were many women, 
and in 1944 the number of women employees in U. S. Steel rose 
to 40,000 of whom 25,000 were engaged directly in production. 
Women were trained to fill jobs requiring brawn, skill and 
technical knowledge. Some of the occupations they were 
trained to fill, such as welding, are spectacular and cap-
ture the imagination while others called for prior technical 
knowledge or for a specialized program of alternate classroom 
and on-the-job instruction. Women have been trained to oper-
ate traveling cranes, and during the war emergency operated 
around the clock various types of cranes in the open hearth, 
plate and other departments. 
A number of U. S. Steel subsidiaries reported that 
women were more safety minded than men, being more sensitive 
in their reactions to mechanical features of operations. Thus, 
safety training programs became very successful. Another high-
ly successful program was that of orientation undertaken by 
women counselors, who were credited with doing much to make 
new women employees receptive to safety instruction and for 
making them feel at home in totally alien surroundings. In 
fact, industrial programs given for women during wartime have 
given them a better conception of our country's industrial 
and economic problems. 
l 
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Many women were traine d in technical fields, such 
as chemical analysts. In order to take up the slack of a 
rapidly disentegrating staff, the Oliver Iron Mining Company, 
who had employed 65 chemists in their Hibbing, Minnesota lab-
oratory found that at the opening of 1942 only 34 were at 
hand, decided it would be necessary to train women for this 
type of work. Therefore, through the cooperation of the 
Junior College at Hibbing and a local high school, two train-
ing courses in laboratory manipulation were offered in each 
school; these four classes provided women recruits for the 
Hibbing laboratory. 
Typical of the feminine wartime programs is one 
designed to train women to be inspectors at the Gary Works. 
This program was a direct result of our entrance into the 
war and the subsequent heavy manpower los s es. As the result 
of a series of conferences between the Chief Inspector and 
the Director of Training, an org anized s y stem of training 
inspectors was established in 1942. With a qualifi e d in-
spector chosen as trainer, quarters were opened in the base-
ment of a small building on the plant premises. At the end 
of two years, instruction had been g iven to more than 600 
employees in the inspection department alone. Each new em-
ployee is individually interviewed at which time both mental 
and physical attributes are noted. Instruction classes are 
small and orientation lectures, which include a history of 
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the company, organizational structure of certain departments 
and, with the aid of flow charts, a description of steel 
making and the flow of materials throughout the plant, are 
built around the principle of making the women feel at home 
in new surroundings. The induction talks are concluded with 
a discussion of safety. Then follows the specific instruc-
tion in matters relating to job training. It is not always 
possible to put all inspection recruits in the same class be-
cause of the differences in their assignments. 
A representative program for new employees assigned 
to primary mills, which includes alternate plant and class-
room instruction, proceeds in this manner. With the aid of 
samples the instructor shows the class the make-up of semi-
finished and various typical surface defects. Since steel 
products must conform to precise dimensions and weights, 
trainees are shown how to operate precision measuring instru-
ments, how to calculate the weight of steel and how to inter-
pret tolerances. The methods by which various surface defects 
are removed is then described and this is followed by a tour 
of one of the rolling mills; here the sequence of rolling is 
explained and some of the conditions that can lead to defects 
are pointed out. The class is then taken through the finish-
ing department and conditioning yards to observe the work 
of chippers and inspectors. Returning to the classroom, each 
trainee is shown how to interpret a production order and how 
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to make inspection reports and records. Now the trainee 
is ready to be trained in her inspection routine. Every 
move that she will have to make from the time she goes on 
the job until the end of her turn is re-enacted in the class-
room. The trainee is now assigned to work as an apprentice 
or learner inspector. For three months her progress is 
carefully obse rved; and, if any shortcomings are noticed, 
she is returned to the training department for further in-
struction. She may also be sent back to the classroom for 
instruction necessary for promotion to a better job. 
The initial training period for inspectors varies 
with the job; for instance, the duration is three days for 
the plate mill, twelve days for the merchant mill and six 
weeks for spark testing. The training of inspectors has 
enabled employees to assume full responsibility for their 
jobs anywhere from three to six months sooner than was form-
erly the case with no formal training program. The thorough-
ness of safety indoctrinization is to be noted, for not a 
single inspector who has taken the course has had an accident. 
These training practices give new employees the benefits of 
the accumulated experiences of experts in their fields. How-
ever, the greatest mutual benefit appears to be the spirit of 
conr"idence built up in each employee-student during the 
training program. The result is a pride of workmanship and 
an interest in the job to be done which makes for high plant 
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morale. 
Another highlight of u. s. Steel's training activ-
ities during the war was a 23-week export training course 
given in 1943 to employees in the Export Comp any's foreign 
offices, including seven from its Latin American field of-
fices. The course included lectures by several of the com-
pany's executives and visits to many of the mills of U. s. 
Steel subsidiaries. 
Peacetime Programs Resumed and The Benefits Learned in Oper-
ational and Promotional Training 
It has already been noted that extensive use has 
been made of such techniques as training on the job, in com-
pany classrooms and in evening classes sponsored by schools 
in communities where various plants were located. Also, the 
close of an intensive wartime training program has been fol-
lowed by a resumption of peacetime training on a more effic-
ient basis. Many of the techniques developed under wartime 
pressure are now being adapted to long-range training methods. 
One thing that war emphasized was the importance of adequate 
training for supervisors, for it was found that they must be 
trained in leadership and human relations problems as well 
as mastery of their craft. The conference method of train-
ing supervisors has been rapidly developed within the last 
five years. 
In the Carnegie-Illinois Steel Corporation two 
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kinds of programs are used for training new supervisors. The 
subject matter for both courses are the same, but training 
schedules, established by local plant needs, follows two 
distinct patterns. One program consists of approximately 
fifty hours of full-time training away from the job in the 
fundamentals of supervision; training meetings are conducted 
in division conference rooms under the leadership of spec-
ialists from other departments and training division p er-
sonnel. The daily schedule includes group meetings, guided 
tours and brief visits with plant supervisors. The second 
type is conducted over a six month period with one training 
meeting a week while the supervisor is on the job. After 
this initial training, continuing programs of instruction 
are conducted to keep supervisors abreast of company policies 
and procedur es and government regulations. Discussion leaders 
are drawn from the supervisory ranks of operating and staff 
departments. The subj e cts chosen cover all aspects of the 
supervisor's job, such as ~mployee relations, policy and pro-
cedural information, technical and operating problems. This 
subsidiary has trained close to 6000 supervisors in job in-
struction training and approximately 4000 in job relation 
training. Both programs include the principles of the war-
time JIT, J MT, and JRT courses. 
Among the peacetime training activities which were 
adversely affected by the war, apprenticeship training was 
45 
a conspicuous example. For instance, in Carnegie-Illinois 
the average monthly enrollment of trades apprent i ces declined 
from 700 in 1942 to 49 in 1945; in the American Steel & Wire 
Company the number declined from 99 in 1 g 42 to one in the 
:first half of 1945; and in the Federal Shipbuilding and Dry 
Dock Company the number of apprentices (termed "improvers") 
declined from a peak of 832 in 1g41 to three in 1945. With 
the end of the war, the number of apprentices is a g ain in-
creasing, for the amount of improvers in training at Federal 
had risen to 82 in 1946. Also, the techniques used to train 
the great influx of wartime novices have been put to good 
use here. Formal trades apprenticeship courses have long 
been important parts of the training programs in all of the 
U. s. Steel's leading subsidiaries. 
Another part of U. S. Steel's long-range program 
which was adversely a:f'fected by the war and has now been 
resumed is the training o:f' college graduate employees. The 
latest techni ques employed in this program have already been 
me ntioned. It will be remembered that emp loyees in the oper-
ating , sales and a ccounting departments are given courses 
which include observation of and instruction in plant prac-
tices plus related classroom instruction over a period of' 
six months to two years. In addition, a number o:f' subsid-
iaries emp loy college students on a part-time basis dL~ing 
their c ollege courses, thereby giving them the opp ortunity 
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of obtaining practical knowledge of industrial operation 
while getting their technical educations. 
U. s. Steel's training program also includes spec-
ial technical courses for supervisors and employees of various 
staff departments, such as industrial relations, industrial 
engineering, production planning, accounting, metallurgy, 
engineering, power and fuel, this is to increase operating 
efficiency. 
Training is necessarily specialized in various 
subsidiaries to suit particular needs. This is true of the 
bituminous coal miners who are required by law to undergo 
state exandnation for certificates of competency for various 
occupations. Employees of subsidiary coal and coke companies 
are prepared for these examinations through apprenticeship 
training and university extension courses. At the Gary 
( W.va.) operations of the U.s. Coal and Coke Company, 183 
employees attended classes conducted by West Virginia Univer-
sity during the years 1941-45. Safety training is a primary, 
continuing activity in the coal mines and in this connection 
mine rescue teams are in constant training; following each 
period of training, certificates of competency are issued 
by the Bureau of Mines to qualified applicants. Pres.ent 
mine rescue teams are comprised of 120 such trainees. 
Throughout U. S. Steel subsidiaries a large number 
of employees take night school and correspondence courses 
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to improve their proficiency in their jobs; increasing num-
bers have applied for such training since the war and cur-
riculums are constantly being improved and enlarged. In 
some instances, where classes are conducted at local schools 
by qualified plant personnel, so- called "terminal courses 11 
are given to provide an employee with instruction in one 
field, such as metallurgy; in such cases those completing 
these courses are given certificates but not degrees. Many 
night school students take courses which will give them 
credits toward a college degree, and many obtain such degrees 
after as many as ten years of night school classes. 
One of the most ambitious and fruitful educational 
efforts sponsored by a U. s. Steel subsidiary is a post-
graduate night school program inaugurated in February, 1944, 
by the Carnegie-Illinois Steel Corporation. Co-sponsored by 
the University of Pittsburg as part of its "Graduate Work 
in Industry11 series, the program consists of advanced spec-
ialized lectures given by department and division heads in 
accounting, engineering, metallurgy, research, industrial 
relations and industrial engineering who have been app ointed 
by the graduate faculty of the university as indistrmal 
lecturers. The courses have attracted emp loyees from all 
ranks of U. s. Steel's subsidiaries in the Pittsburg District; 
starting with an enrollment of 143, there were 597 employees 
of Carnegie-Illinois in these classes in 1946. Enrollees 
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who have previous college credits can obtain bachelor's, 
master's or doctor's degrees by successfully completing 
the required courses; however, these courses can also be 
attended by employees who do not seek college credit. This 
same program, with similar lecturers, was inaugurated at 
Youngstown, Ohio, in the fall semester of 1945 in coopera-
tion with Youngstown College. 
All training, whether it be designed to improve 
the proficiency of the man in his job or to keep him abreast 
of the most modern and safest methods, is under the super-
vision of the training personnel in the department or divi-
sion in which he is employed. This departmental training 
division in a typical U. S. Steel subsidiary is supervised 
by a plant training division, and the latter reports to the 
general training division of the company. The general train-
ing divisions are represented on a Sub-committee on Training 
of the Industrial Relations Committee of U. s. Steel subsid-
iaries. This body serves as a clearing house for training 
programs among the subsidiaries and offers recommendations 
for the improvement of the programs. 
U. S. Steel's Promotion Policy 
It is the policy of this corporation to develop 
its personnel on a career basis, providing opportunities for 
progressive advancement so that capable men can rise step 
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by step to positions of increasing responsibility. 1 In this 
way there are always competently trained men available to 
step into a job as a vacancy occurs. U. S. Steel's training 
program is therefore regulated by its long-term needs for 
technical man power. Selections for training, as has been 
seen, are made both from qualified employees and from eollege 
and university graduates. Since only limited numbers of men 
are chosen for training each year, those selected are exposed 
to continued opportunities for advancement. Many positions 
in U. S. Steel call for advanced technical education. Ac-
cordingly, as a supplement to the training program, educa-
ti onal opportunities are provided through company- spons:ored 
evening schools, through special courses conducted in col-
laboration with colleges and through various scholarships 
granted by U. S. Steel. 
Thus, trainees are selected as recruits for u. s. 
Steel's basic organization. They are looked upon as the 
potential organization of the future. For it is the young 
men of today who will be called upon to . assume the responsi-
bilities of leadership tomorrow, and the best way to prepare 
them is through formalized training programs. 
Operational Training 
Although the emphasis of this chapter may be on 
1. "U. S. Steel's Promotion Policy", Paths of Opportun:!:!l 
in U. ~Steel, 1947. p. 24. 
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training from the point of view of advancement, U. s. Steel 
considers operational training just as important in the 
development of their personnel as the latter objective. 
This is shown in the sections concerning war time and peace 
time training. 
CHAPTER IV 
PROGRAM DEVELOPMENT METHODS AND 
TRAINING POLICIES AND PROCEDURES 
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In this chapter the methods by which formalized 
employee training programs are carried out will be high-
lighted. The material to be presented or taught in any in-
dustrial course will often dictate the teaching method to be 
employed. In the majority of cases, a method should be 
chosen that permits learning by doing; for it has been es-
timated that an individual remembers about 90% of what he 
does, about 50% of what he sees and only 10% of what he 
hears. 1 Also to be keynoted are some of the training pol-
icies and procedures behind the training programs. 
Methods of Teaching Steel Employees 
The lecture method is most commonly used to address 
large groups concerning general topics, but it will seldom 
2 
result in more than a modicum of adult learning. This is 
mainly due to the contents of the lecture and the manner in 
which it is delivered. If the lecturer restates many of the 
same things the listeners have already learned in other ways, 
he has usually given a good lecture; however, if he does not, 
1. Lawrence L. Bethel, et. al. Industrial Organization and 
Management. p. 496. 
2. Ibid., p. 496. 
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he is probably difficult to follow. On the one hand, lec-
tures can be only utilized to give information to various 
groups for the special purpose of influencing attitudes and 
promoting cooperation; on the other hand, the inability of 
the speaker to get his point across to his audience may re-
sult in a negative amount of l e arning. Therefore, most lec-
tures could be improved by better preparation, by being 
shortened, and through the use of more examples. It is es-
sential to combine this method with that of demonstration 
and visual aids; it is to be noted that related classroom 
lectunes are being more extensively utilized today in the 
training of apprentices. The lecturer should remember to 
restate many of the principles that the listeners have al-
ready learned in other ways and should employ charts and 
diagrams to illustrate all the main topics of his speech. 
This method can be very effective in certain instances. For 
example, lectures by safety engineers and other experts on 
accident prevention can be very effective in impressing 
safety on the minds of all employees. Induction lectures 
aid in informing all new employees of company policies and 
procedures. The United States Pipe & Foundry Company has 
group meetings designed to mix business with pleasure on an 
informal basis; at some of these dinner gatherings company 
officers outline company plans. Thus, this technique should 
only be used in combination with other methods; lecturers 
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of Republic Steel make frequent use of visual aids such as 
opaque or transparent projection oP diagrams, equipment and 
operational details. 
vVhen apprenticeship, pre-supervisory, foremen or 
technical classes are small, the recitation method can be 
utilized. This is the application of the question-and-answer 
technique; questions are only good if the discussion can be 
kept at a formal level for general material and if it resem-
bles a seminar for specific problems. When only a small 
group of people are being taught, the recitation method pro-
vides an excellent measure of what has been learned and in-
dicates weak spots requiring attention. Certain weaknesses 
of this method are: t~e question~and-answer routine may 
tend to become just a repetition of the textbook or the 
instructor, consequently it stimulates no original thinking; 
it is a poor method to use for a l ar g e group; and it cannot 
be readily used for any advanced training courses or for 
lectures given on the management l evel. 
The demonstration method is commonly used in labor-
atory or scientific instruction and has the advantage of 
added realism but still lacks participation. Almost all of 
the steel corporations utilize the demonstration method in 
their on- t he-job training instruction. However, it is im-
portant to observe that a project method can be combined 
with the demonstration so that trainees can alternately put 
on demonstrations to prove that they understand what they 
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have been taught; the interest of the group is often stimu-
lated by this activity, thus assuring greater success of 
the training program. 
The conference method of directed group discussion 
is by far the best method of exchanging information and ideas. 
Steel corporations have lately found that this technique is 
highly adaptable to their executive and foreman training pro-
grams. This method is employed to advantage in the Tennes-
see Coal, Iron & Railroad Company (a subsidiary of U. s. Steel} 
in giving a basic management course to its salaried supervis-
ors. The purpose of the course, which is conducted in eight 
2-hour conferences in alternate weeks, is to educate and 
stimulate supervisors as regards their duties and responsi-
bilities as a part of management. The conferences are direc-
ted by trained leaders from the operating and industrial re-
lations department. It is important to have competent dis-
cussion leaders; for some altercations may seem time-consuming, 
especially if some group members tend to monopolize the con-
versation. Program planners might note that more can be 
learned from these controlled "bull sessions" than from a 
carefully prepared lecture of the same duration. It cannot 
be avera-emphasized that none of these methods are any good 
if they are used by themselves; that is why no_ wise instruc-
tor will stick entirely to his aloof, discussion-leader pos-
ition but will make brief statements in the lecture method, 
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ask questions which, when answered, are recitations and 
certainly will use demonstrations gnd visual aids to assist 
the learning process. 
Although there has been a great deal of discussion 
concerning visual aids as a teaching method, such aids are 
1 
only a valuable adjunct to other methods. Furthermore, 
steel firms are finding them exceedingly valuable in emphas-
izing important points and clarifying complex issues. Visual 
aids played a large part in all of u. S. Steel's wartime pro-
grams and are playing an even more important part in peace-
time programs. These aids consist of motion pictures, sound-
slide films, recorded demonstrations, models, charts, and 
specimens. In addition to showing films secured from outside 
sources, the Carnegie-Illinois Steel C~poration produced a 
number of sound films and motion picture films; these films 
designed for use in both supervisory and non-supervisory 
training programs, and they covered many subjects dealing 
with the handling of personnel and technical procedures. 
Besides being used in plant training programs, these pictures 
have been used in the training of office personnel in such 
departments as accounting, methods and procedure, industrial 
engineering and transportation. Wall charts, mammoth slide 
rules, giant blue prints, posters, blackboard drawings, 
stereopticon slides and sampxe demonstrations may also be 
1. Ibid., p. 497. 
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may also be considered visual aids and should be used wherever 
possible. 
These are just a few of the many methods used to 
carry out training programs. The fact that such methods do 
exist is the important thing and that the right method must 
be used with the right programs. A great deal of research 
has been done in the field of industrial education in recent 
years and many new techniques have been discovered. Under 
the pressure of manpower shortages, the steel industry has 
recently revised its concept of the proper training time and 
has turned out acceptable apprentices in far less time than 
was dreamed of ten years ago. However, the surface has only 
been scratched, and progressive steel concerns must be on 
the alert to adopt new methods as they become perfected; for 
this is the only way to assure the success of formalized 
employee training programs. 
Training Policies and Procedures 
The actual management policies that are behind the 
training programs are sometimes obscured by the resulting de-
tails of the program itself. In this treatise the emphasis 
is placed on management fostered programs ~d that means that 
the development of certain policies to promote training pro-
jects must be carefully planned by enlightened executives. 
Past discussions of the industrial courses of the steel cor-
porations under surveillance have included write-ups of that 
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firm's policies; the same will be done in future discussions. 
However, in this chapter the policies and procedures, used 
to develop industrial courses, of the steel companies will 
be considered alone, without the end result--the formalized 
training programs to cloud the picture. 
The main objectives of the United States Pipe & 
Foundry Company's training and educational program are two-
fold: (1) to furnish employees with the means whereby they 
may improve their performance on the job, and prepare them-
selves for advancement; 02) to keep employees well-informed 
of matters concerning the company, such as its philospphy, 
policies and plans, and on subjects directly affecting con-
ditions of employment. 1 The over-all purpose of this is to 
develop and improve relations between management and its 
employees. The formalization and coordination of all phases 
of their training program on a company-wide basis is recog-
nized by management as being one of its most important ob-
jectives. Periodic meetings are specifically designed for 
certain groups or levels of employees. The objectives- of 
these meetings are to disseminate information; instruct, ex-
plain and discuss company policies, union-management nego-
tiations and general safety measures. Vrhen problems are 
presented for solution by the group, the best techniques of 
the conference method are used. Staff personnel, foremen 
1. A. L. A. Young. From a letter dated October 18, 1949. 
p. 2. 
58 
and office employees are the main groups concerned in these 
gatherings. It is a policy of the company to augment its 
own knowledge of training programs with those of outsi de 
sources; some of these are the Research Institute of Amer-
ica's Supervi·sory Training Courses, Conference Leadership 
Courses and the "J" Courses. These courses are supplemented 
with visual aids and most of them are given by trained 
company personnel. A company policy, designed to encourage 
salaried employees to gain more education and training 
through the facilities of correspondence and night schools, 
in order that they 1nay better perform their job duties or 
prepare t hemselves for advancement, states that upon success-
fttl completion of such a course, the company will refund a 
specified amount of the tuition to the employees. 
The general training policy of the Inland Steel 
Company appears to be typical of the major progressive steel 
corporations, for Inland's main objectives are very like those 
of U. S. Steel, Bethlehem, Republic and Jones & Laughbin. 
Inland states that the future of most young men in America 
lies with industry, for these men will inherit the management 
and operation of America's vast and complex industrial econ-
omy; now more than ever before America needs well-trained 
intelligent men--men who will grow and prosper with its indus-
try and thereby build an even better nation. Thus, Inland 
believes that our future industrial development rests with 
young men who have been well-trained in all phases of steel-
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making and who have opportunities to incre ase their knowledge 
by part.icipating in extension courses of all types. The 
greater the development of the training program, the better 
will the executives of tomorrow be prepared for their res-
ponsd bilities and the more efficient will regular workers be. 
The management of Inland Steel Company realizes 
the problems that fac ·ie the high school senior who cannot 
afford to continue his technical education by going onto 
college; that is the main reason why the Purdue-Inland Train-
ing Plan was designed. It was planned for a group of serious 
minded young men who could not attend college, but who were 
eager to find the kind of work that would enable them to 
train and gain experience toward a lifetime career in a 
basic stee l industry. This plan offers participating employ-
ees the opportunity to learn and gain industrial experience 
which can qualify them for better jobs when the course has 
been completed. It is a company policy to make sure that 
theoretical classroom work is to be supplemented by prac-
tical day to day experience in Inland 1 s plants. •rhe de sig-
nors of this plan emphasized that this is no guarantee of 
a profitable or successful future, for it takes years of 
study and experience to be a success in anything. The 
education and training offered by Inland will prove most 
beneficial to those who apply themselves diligently. 
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A Summary of Important Training Principles 
One of the major policies of the foremost steel 
corporations is to increase plant efficiency through forma-
lized training procedures. 'J:lhese firms whole-heartedly be-
lieve that an e x tensive s y stem of industrial courses will 
result in a more enlightened organization; for the more ef-
ficient the employees become, the greater is the productive 
effort and the lower the costs of production. 
It is also one of the important principles of 
the leading steel concerns to develop training programs which 
are desi gned for all groups of employees. Regardless of the 
size of the corporation, there must be training opportunities 
for all employees or over-all success of the program will be 
seriously hampered. It has already been seen that the indus-
trial curricu lums of the United States Steel Corporation and 
the Jones ' Laughlin Corporation included courses for all 
types of their personnel. 
When designing a program, it is important to choose 
the best method for carrying out that program. One tecbnique 
is of no consequence unless it is employed in combination 
with others. Steel firms have found that visual aids are 
invaluable to the lecturer in driving home the most signi-
ficant points. 
It was observed that the formulators of the Purdue-
Inland Training Plan hade no guarantee that by participating 
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in this course the trainee was ass1~red of a successful future. 
This concept of thought brings up two significant points: 
(1) the training program must be attractive enough to draw 
the ambitious and industrious employees; (2) there must be 
a screening process before certain employees are allowed to 
take certain courses--namely, psychological or aptitude tests 
that will determine whether or not employees will get the 
most out of a p articular course and if they are adapted to 
the occupation they will secure upon the completion of that 
course. This means that a great deal of pre-planning takes 
place in management's offices before one of these formalized 
programs can be successfully launched. This will be observed 
in the next chapter as the preliminary steps in the formula-
tion of Republic Steel's Technical Operating Training Program 
are carefully studied and analyzed; for Republic makes sure, 
by a careful pre-selection process, that the right employees 
have been chosen for future foreman's jobs. 
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CHAPTER V 
A COMPARISON OF FOREMAN 'rRAINING PROGRAMS OF REPUBLIC 
STEEL CORPORATION AND ARMCO STEEL CORPORATION 
The training of foremen has been the subject of 
much special attention in recent years largely because of a 
growing recognition of the fact that the foreman's position 
is a key one in almost every organi zation; for the foreman 
has direct contact with the personnel of the organization 
and is a vital link in the chain of communication that 
1 
stretches from the board of directors to the employees. 
Since they administer and carry out the policies and direc-
tives decided upon in managerial conferences, there has been 
an increasing tendency to identify foremen directly with 
management. As will be seen presently, the modern training 
programs are founded on the premise that foremen are an in-
tegral part of the management team. They must be properly 
prepared for the responsibilities of their position for they 
can readily injure the most carefully planned program. Thus, 
the training of foremen is fundamentally a course in leader-
ship, for it considers the broad principles of management 
with an emphasis on cost, production and personnel functions. 
1. Dale Yoder, Personnel Management and Industrial Rela-
tions. New York: Prentice-Hall, Inc. 1946. pp. 234-235. 
Introduction 
The reason for training foreme n and having adequate-
ly prepared programs is the expansion of industry in both 
size and number of units, the change of individual workers 
from skilled craftsmen to semi-skilled machinists and g ov-
ernment ruling s which have resulted in complicated dealings 
with labor unions. Since effective leadership can only be 
had through cooperation with other departments, formen must 
be t r ained to visualize the complete picture and be aware of 
t h e problems of others. With manpower control underlying 
and determining all costs and production controls, the fore-
man must be taught how to deal correctly with his subOJ:>din-
ates. 
With the problems of the foreman rapidly becoming 
more complex, there is a definite need for a pre-supervisory 
program so that a candidat e for the position of foreman can 
be a dequately trained before he takes over his position of 
responsibility. This calls for careful pre-selection of 
worthy ~ndidates and a plan should be devised that is broad 
enough in scope to see that no possible talent is overlooked. 
A Sketch of Republic Steel Corporation 
The history of the parent company of Republie goes 
away back to 1899 and was incorpora ted under the name of 
Republic Iron and Steel Company. It was in 1930 that t:b...is 
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firm received its present name. Republic started out under 
very hard circumstances due to the 1929 depression. For 
seven years it was difficult to tell whether the company was 
going to be able to carry on. Almost from month - to month 
the various plants lived on investories. Everything possible 
was done to cut costs and make ends meet. 
Progress was made continually and rapid strides were 
taken after 1937. Today Republic is the third largest pro-
ducer of steel in the United States. At the present time 
the corporation is valued at over . ~4'00,000,000 and possesses 
65 mines and plants located in the United States and Canada. 
There are seven major producing districts: Cleveland, Youngs-
town, Central Alloy and Warren in Ohio; Chicago, Illinois; 
Buffalo, New York and Southern in Alabama. In 1948 the 
average monthly enrollment of workers was 56,660. 
In addition to the production of a varied line of 
carbon steelproducts, Republic ranks as one of the leading 
producers of alloy steels in this country. The largest part 
of the finishing capacity is the the production of light 
(consumer goods) type of steel as used for automotive, house-
hold and commercial building equipment. The company also 
produce rs pipe but no other types of heavy (producer goods) 
steel. Some of their products include Drainage items, Bess-
emer and cold-finished steels, electric furnace steels, 
stainless and heat-resisting steels and fabricated steel 
E>S 
products such as desks, files and shelving. 
A Sketch of ARMCO Steel Corporation 
Armco was incorporated on June 29, 1917 in Ohio · 
at which time the properties and business of the Amerie~an 
Rolling Mill Co. (of New Jersey) and the Columbus Iron and 
Steel Co. (of Ohio) were merged and the former's name was 
retained. The present title of the concern was acquired in 
1949. 
The number of employees, as of December 31, 1948, 
was 30,617. The following 1~48 figures show how Armco com-
pares to Republic: 
Total Assets 
Net Sales 
Producing Capacity 
Armco 
316,203,961 
382,563,811 
3,332,261 
Republic 
489,086,371 
766,400,960 
8,460,000 (in s t eel 
ingots) 
Principle plants are located at Ashland, KY., Mid-
dletown, Ohio, Hamilton, Ohio, Butler, Pa., Zanesville, Ohio, 
Baltimore, Md., Piqua, Ohio, and Kansas City. These large 
plants contain open hearth and blast furnaces, coke manu-
factmring plants, equipment for processing and finishing 
steel and producing steel tubing. The company also has a 
total of 46 facricating plants in the United States and 
Canada. 
The principle products manufactu~ed and sold are 
various types of sheets made of steel and ingot iron, :most 
of which is sold to others for fabrication of such products 
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as automobile bodies, refr!gerators and stoves. As a part 
of its sheet manufacturing business the company roll s and 
finishes stainless steel sheets made from ingots. They also 
sell forged railroad car wheels. Subsidiary Sheffield manu-
factures and sells bars, bolts and nut products, spikes, 
rivets, nails and fencing. 
Pre-Supervisory Training Program at Republic 
One of the strongest points of the training pro-
grams used at Republic is an acute awareness that such pro-
grams become costly, burdensome, and lose much of their ·er-
fectiveness if they cannot be tied in with the basic per-
sonnel objectives of the company and if they lack practical 
org anization and direction. To insure capable organization, 
the training prog~ams represent the best available experience 
of persons in steelmaking and in the operation of the steel 
business. 1 
It is necessary to first describe the technical 
operating training (pre-supervisory) for the foreman train-
ing program is an outgrowth of the former. Hence forth this 
program will be referred to as TOT. It has been carried 
out on-the-job in Republic plants under the irnmediate direc-
tion of the department heads and their staff; it consists or 
1. Joseph s. Kopas, Training Practice s at Republic Steel 
Corporation. From a speech given at the A.I.S.E. Sectional 
Meeting at Pittsburg, Pennsylvania, November 8, 1948, p. 1. 
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on-the~job training, lectures, visits to other related depart-
ments ~d prescribed reference reading. Particular care is 
exercised in working out the right job assignment for each 
trainee and in selecting a qualified candidate to fill each 
available training opportunity. The program is open to 
college graduates, present employees and other applicants 
who meet TOT requirements. 
New groups are started approximately each six 
months in Republic's seven steel districts and are now being 
commenced in some manufacturing divisions. The program is 
coordinated .~d directed in the district by an assistant 
manager. Quotas are set for each district. The number varies 
according to the size of the operations. In some plants there 
are only six trainees while in others there are as many as 26. 
One or two trainees are placed in each operating department 
and in the maintenance departments. 
Each trainee is under the direct guidance of the 
head of the department and the district coordinator of the 
program. His progress is measured by p e riodic examinations 
and weekly work experience reports. 
During the two-year training course, all or the 
trainee's time, except that spent in lectures and in visita-
tions, is devoted to on-the-job training in the department 
for which he was selected. The trainee has an opportunity 
to learn first hand about the many jobs in his section. He 
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lives daily with steelmaking and processing. He learns 
from actual experience the many phases in the manufacturing 
of steel. Twice a week the trainee leaves his department 
for a scheduled lecture session or a planned visitation. The 
talks and visits are given carefully on a pre-arranged basis. 
A schedule is prepared and divided into four 6-month periods 
in which 156 different lectures are planned for specific 
dates. Some of these lectures include traffic, sales, pur-
chasing , general engineering, transportation, cost accounting, 
wage incentives and all the various steelmaking department 
presentations. Each trainee spends sometime in the depart-
ment preceding and immediately following the one to which 
he has been regularly assigned in order to familiarize him-
self with related operations. He also spends time in learn-
ing the function of the service and maintenance department. 
The training is regularly done on the day turn. 
The tr~inees work eight hours per day, five days per week 
throughout the full two years. The trainee is paid a salary 
which is increased every six months provided he makes sat-
isfactory progress. The selectees are entitled to vacations 
on the same basis as other salaried employees. Upon com-
pletion of the program, he will be assigned to a beginning 
foreman's job in his own department at a rate no less than 
the final training pay. 
Here is how candidates are selected and then 
placed in departments. 
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Candidates who have expressed a desire to be con-
sidered for the TOT program are first interviewed by a plant 
TOT committee, headed by a district manager. Also, the sup-
erintendent reviews his present forces and submits to the 
District Coordinator the names of employees who he feels 
are eligible for consideration. Even the Employment Depart-
ment reviews employment records and submits to the District 
Coordinator a list showing the names, present occupation and 
dep artment of all employees up to thirty years of age who 
have had college or special training in technical fields. 
~rhe District Coordinator then discusses this list with the 
superintendent involved. 
Background information is reviewed and those who 
seem qualified are encouraged to fill out a "Request for 
Consideration" form and are then scheduled for vocational 
listing . The Employment Department submits a separate re-
port to the Coordinator covering each candidate (should 
include four times as many candidates as will be selected as 
trainees). This report should include: education, school 
record, work record, personal reports and other pertinent 
data. 
The plant committee then screens out unqualified 
candidates and informs those still eligible about the pro-
gram, the number of candidates to be selected and the tes~s 
to be taken. Those who are being seriously considered are 
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given a battery of vocational tests which cover the follow-
ing areas: mental ·alertness, mechanical sense, ingenuity, 
imagination, judgment, organi zation ability, cost mindedness, 
thoroughness, init1ative, tenacity, abili t y to express him-
self, ability to get cooperation and ability to deal with 
people. 
Also, each candidate fills out a 11 Comprehensive 
Information Blank" and is interviewed by the corporation 
vocational counselor. The counselor prepare~ a vocational 
appraisal summary and submits the results to the District 
Coordinator who reviews all data covering each candidate 
with the plant cow~ittee and the superintendent of the de-
partment involved in the program, to determine which candi-
dates are to be given final consideration and for which de-
partments they would best be suited. In making these deter-
minations the committee takes t h e following into considera-
tion: vocational qualifications for a department, candi-
dates preferences, and appraisal and recommendation of each 
departmental superintendent. When these personal factors 
are combine d with the thorough background of vocational 
counseling and tests, ·a highly successful basis for selection 
and p lacement is evident. Republic also states that there 
h as been practically no loss of trainee s due to dissatisfac-
tion or failure to achieve what has been expected of them. 
Candidates are given final revi ew and a pproval by t h e Cen-
tral District Committee. 
71 
Foreman ~raining Progr~ at Republic 
Now follows an analysis of how foreman training 
programs are initiated and put into action. 
After the TOT program was well underway, a number 
of the foremen requested that they be given a similar op-
portunity to acquire the knowledge and training that was 
being i mparted to the TOT's who would soon be their equals. 
In fact, while the first To·r program was being organized, 
several foremen offered to take a decrease in salary in order 
to get into the class. 
It was therefore decided that such a program should 
be developed. At a weekly meeting of all superintendents 
of the Cleveland District, the District Coordinator pa,3sed 
out enrollment slips and informed his assemblage of Ghe con-
text of the training program; here are the strong points: 
( 1) A program of education in the theory and practice of the 
operation of a steel mill will be undertaken; {2) It will 
clo sely resemble the TO'f, extend over a two year period and 
include lectures, discussions and visitations to the major 
operating departments; (3) Meetings will be held once a 
week from 6:30 to 8:30 on an evening most convenient to 
the majority, no sessions will be held during the summer 
months; (4) Like t h e 'fO'I' , lectures will be given by qual-
ified members of management in each of the operating, main-
tenance and service departments; (5) Only Foremen are elig-
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ible for enrollment and matriculation is strictly voluntary 
and on their own time; however, should a regular work turn 
coincide with a lecture date, that foreman will be excused 
from work duties without loss in pay; (6) Since the number 
enrolled in each class will undoubtedly be limited due to a 
probable excessive demand, those who enroll should be regu-
lar in attendance and anyone who misses more than 10% of the 
143 scheduled lectures, unless for an excusable reason, will 
be asked to drop out. 
The superintendents then conveyed this message 
to their foremen and those who were interested filled out 
and returned the blanks to the superintendent. Out of ap-
proximately 450 foremen, 167 registrations were received. 
It was decided to break the class down into three groups o~ 
approximately 55 members each. 
The first class, which started on April 6, 1948, 
was selected on the basis of the relative status of men in 
each departme nt as pre-determined largely by the superinten-
dent. The second class was scheduled to commence on Sep-
tember 13, 1948 and selection was to be on the same basis 
as the original. The third group would be sent into action 
in the early part of 1949. 
It is evident that Republic stressed regular at-
tendance and it is a strong point in their favor that ade-
quate means were installed to carry this out. Attendance 
roll call was made at the beginning of each meeting from an 
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alphabetical list and later was recorded on a permanent indi-
vidual attendance record. It was necessary to drop three 
out of the original 58 due to unsatisfactory attendance. 
The lecture schedule (a cross section of which is 
shown below) for the first class of foremen was developed to 
cover the same lectures as were given to the TOT trainee, 
with the exception of work simplification, job relation train-
ing, job instructor training and statistical quality control. 
Each weekly meeting consisted of two-one-hour lectures with a 
five-minute recess between lectures. Here is what a ached-
ule looks like. Before reproducing the schedule it must be 
noted that, due to lack of space, the third and fourth six 
month periods are omitted, the total number of lectures ap-
proximates 143 and no sessions are held in July, August, 
Christmas week and New Year's. 
CHART III 
Schedule of Lectures 
First Period Second Period 
Date No. Department Date No. 
-
De2artment 
Ap ril 6 1 District Mgr.-Intro. Oct. 19 33 Open Hearth-Prod. Op • 13 2 Genl. Engineering 34 Open Hearth-Design 
3 Gen. Eng.-New Facili~ies 26 35 Open Hearth-Visits I 
20 4 I Gen. Eng.-Eng. Aspects Nov. 2 36 Open Hearth-Meetings I 5 
I 
Plant Protection 37 Op.Hea.-Review of Op 
27 6 Treasury 9 38 Met.-Open Hearth 
• 
7 Purchasing 39 Met.-Open Hearth 
Ma y 4 8 Sales-Why the Sales Dept. 16 40 Steel Conservation 
9 Metallurgy-General 41 Steel Cons.-Yields 
11 10 Traffic 23 42 Combustion Engr. 
11 Order & Scheduling 43 C.Engr.-Melting Furn 
18 1:2: Industrial Relations-Genl. 30 44 Accounting-Genl. 
13 I Ind. Rel .-Employment 45 Accounting-Costs 
25 14 Ind. Rel.-Safety Dec. 7 46 Acctg. - Costs 
15 Ind. Rel.-Safety 47 Acctg. 
-
Costs 
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It is important to mention that printed lectures, 
notebooks, texbooks, and lecture binders were distributed 
to all foremen in each class. 
This is the reason why Foreman Training Programs 
were instituted by this corporation. It is the attitude 
of Hepublic that the foremen should grow with their jobs 
and should be prepared for greater responsibilities and 
opportunities. 
The program was carefully planned, for Republic 
realized that they had the ri ght kind of men to carry through 
two years of training. They knew that the real work has to 
be done by each man and that no one else can do anything 
more than simply try to help the foreman; and when they were 
asked to have this program, they couldn't refuse. It was 
felt that a program would make the foreman stop and appraise 
himself and, through training, overcome weak points and build 
up strong points. 
Republic is interested in supervisors who have know-
ledge and ability to operate in the fields which they are sup-
posed to cover; to inspire, lead, and encourage their men to 
get the work done on time and in the most efficient and orderly 
manner. The management of Republic is aware of two distinct 
disadvantages that stem from the fact that supervisors repre-
sent only 8% of the total number of employees and this means 
that they are from t welve to fifteen times closer to top man-
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agement: (1) Any fault that the foreman may have is twelve 
to fifteen more times in the limelight; (2) Also more is 
expected of them. Previously he has had others to think for 
him, now he must think not only for himself but for others. 
He has to learn how to control operations, especially those 
carried on during his absence. 
By past failures and from the fact that many good 
prospects were overlooked, management has found that selec-
tion and developing of effective leadership is too important 
to be left to mere chance. Because vacancies usually occur 
suddenly, it is necessary to prepare a candidate well in 
advance of opportunity. Since changes are constantly taking 
place in the organization and it is sometimes difficult to 
find somebody to fill a responsible job, such as a foreman, 
it is well to have a group of energetic men constantly being 
trained. 
Republic wants its supervisory jobs filled with 
foremen who have acquired the operating know-how in general 
and a well-rounded knowledge of the processes, equipment, 
and organization used in steel making and who have developed 
the ability to plan, organize, direct and improve their unit 
of operation. 
This concern desires foremen who have basic super-
visory skills and capacity, personal effectiveness, ability 
to comprehend instructions, write reports, speak to and lead 
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groups effectively and intelligently carry out instructions. 
Training classes and conferences are given to cover all of 
these demands. The fault of many foremen is that they do 
not deliver the messages that they receive properly to the 
men for whom they are intended. 
This corporation also desires to feed its organ-
ization with young men who posses modern ideas on steel 
making and youths who are well-schooled in a variety of ways; 
such as detecting the wear and tear of equipment, properly 
selecting and controlling the analyses of various metals and 
carry~ng on the processes of melting, refining, and fabrica-
ting the products efficiently as regards quali t y .J,. quantity, 
cost and regularity. 
It is important to make a profit and in the steel 
industry, where they figure costs to a tenth of a cent per 
ton, supervision of employees looms very high on the produc-
tion control horizon. The foreman is the key to production 
and he must be well-trained. 
Republic has found that it helps the morale of the 
entire working force when positions ~re filled from within 
the organization, but it requires the candidate to put a 
real effort into the task of getting himself adequately 
trained; for unless well-trained personnel are on hand, it 
will be necessary to bring in people from the outside 
These instructions are given to the foremen before 
?7 
the training program begins. They are cautioned to take an 
int erest in all the lectures by taking notes, asking ques-
tions and getting suggestions from the speakers. 
They are informed that the y will be addressed by 
practically all of the superintendents in the plant and many 
of the top officials of the corporation who will discu8s their 
particular line of work. 
During visitations they are advised to get a visual 
concept of' what happens and the problems and conditionE: in-
volved. Republic's management realizes that there isn't any 
stranger who can go into a plant or department and see every-
thing that is there. Therefore, foremen are told to ti'ain 
their powers of observation so that they can go into a place 
and see what makes it tick and to try to find out befor•e they 
enter what the object of that operation is and what thEty are 
trying to do. 
For the related technical training, the y are ex-
pected to do a lot of reading; even after the program has 
been completed. This will keep them posted on the subjects 
in which they are keenly interested. · Specific reading as-
signments pertaining to the lectures are given as the pro-
gram progresses. 
They are cautioned never to forget one import;ant 
responsibility, which will be retold constantly throughout 
the training period; that is t he responsibility to the man 
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for whom he works. For even though he has everything else--
alertness, keeness of mind andaggressiveness, if you don't 
have loyalty, you aren't worth having in this organization. 
A final word of warning concerns the long road 
that is ahead, not only toward the final completion of the 
program but also to those who are aiming for the top. There 
will be a lot of ups and do~ a lot of disappointments 
and thEl"e are going to be times when discouragement will set 
in; therefore, always keep trying • . 
Training Foremen to Play~ Armco's Management Team 
Friendly relationships of long standing between the 
upper and lower levels of management are being strengthened 
today by a new brand of training.1 It is specially designed 
to induct new foremen into Armco's family in groups of seven 
men each and to further train old foremen and supervisors. 
The main purpose of the program is to dispel any possible 
2 
suggestions that foremen do not play on the management team. 
Out of it all come foremen who realize exactly where they 
stand and who return to their jobs with a clearer understand-
· ing of what is is all about. 
In the past there has always been a cordial attitude 
1. R. R. Tryon, "Training Foremen to Play on the Management 
Team", :Pactory Management and Maintenance, February, 1946. 
p. 100. 
2. ~., p. 100. 
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between foremen and top management, but today conditions in 
which friendly relationships thrive are deliberately planned. 
The first step in the program for good relations is to make 
sure that foremen have been wisely chosen; for, in the past, 
workers selected for foremanship positions were equipped 
with excellent skills for everything but foremanship. The 
company keeps in mind a number of candidates for every pro-
motional possibility, but it does not give any advance train-
ing or even let them know they are being considered. The com-
pany follows a policy of promoting from within, which results 
in candidates who know from experience all the technical re-
quirements that they would handle as foremen. That is why 
Armco does not believe in advanced technical training; they 
feel that it can be self-taught by observation. As for ad-
ditional managerial knowledge that they do not have or may 
not have had the opportunity to acquire, the firm takes the 
stand that there is ample time to give them that after the 
promotions have been made. Thus, even if a new foreman must 
serve a few weeks before time can be taken out for special 
training, no serious harm is likely to occur. In fact, a 
slight delay in the training usually makes the new appointee 
all the more anxious to participate, for he has had time to 
become aware of some of his shortcomings. The following 
paragraphs describe the strong points of Armco's training 
policy. 
The special training for foremen begins with a 
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five-day series of meetings, lectures and conferences with 
top management at the main headquarters of the company. The 
groups of seven come not only from the main plant in Middle-
town but also from all types of branch plants in various 
cities and states. The company pays all traveling expenses 
and provides hotel accomodations. A standard schedule for 
the week, prepared for foremen by the training department, 
is followed as closely as possible. An introductory lecture 
or address by the staff supervi.sor of training at 9:00 on 
Monday morning starts things off. About 10:30 the group is 
taken to the office of the Director of Personal Relations. 
For mor e than an hour, the director discusses such matters 
as the foreman's standing in the community, his conduct away 
from and in the plant, his financial affairs and his oppor-
tunity for further education and advancement. 
In the afternoon of the first day the foremen par-
ticipate in conferences with the supervisors of public re-
lations, employment and insurance. During the evening the 
foremen are taken on an inspection tour of some part of the 
main plant. 
In the afternoon of the second day the new supervis-
ory appointees participate, with the president in a one-hour 
conference which is held in the president's private office. 
This get-together, as well as all other meetings with company 
officials, is on a completely informal basis. Ensuing con-
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versations, incoming telephone calls and the general aspect 
of the office routj.ne rapidly make it clear to the foremen 
that the president is a man who also has to work for a living. 
The foremen also perceive that the reason why the president 
rarely mee ts with them is because of his manifold responsi-
bilities and not because of a lack of friendliness. 
The subject of the president's talk to the foremen 
concerns the management functions they perform. He makes it 
clear that the distinguishing characteristics of every member 
of management is the execution of certain orders and policies 
of the company. By pointing out that duties relating to or-
ders and policies necessarily vary from one member of manage-
ment to another, but that all are part of a neces sary whole, 
the foremen gain the i mpression that they are managers and 
therefore part of management. A similar atmosphere of a 
management team prevails in each of the successive conferences 
with more than a dozen top officials who talk to the foremen 
about the present and the future prospects of the company and 
see to it that they take an Active part in all discussions. 
These foremen thus fall into the habit of "thinking big" right 
along with the high executives and gain a better understanding 
of company policies. One of the most productive of the con-
ference topics in giving the foremen a better prospective of 
the company and a more solid feeling of unity in management 
is a discussion by the general manager of the financial back-
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ground and expansion of Armco. 
All types of production and fin~cial problems are 
brought forth in order that the foremen should more lucidly 
perceive why management sometimes finds it necessary to 
abondon some phase of operations and replace it with others, 
or why rush work in one department may be needed to prevent 
a shutdown in some other section. Foremen are thus trained 
to get a broader outlook and to understand the problems of 
others (not only fellow foremen but also top management). 
It is on the third day that the meeting with the 
general manager takes place, after another plant tour on the 
previous afternoon. Also on the third day the foremen hear 
a detailed discussion of the company's written code of pol-
icies by the supervisor of training. Also there are lectures 
on accident preventions by the supervisor of safety and on 
wage administration by the supervisor of compensation and 
records. In the evening of this day the foremen listen to 
the assistant manager of the fabricating division discuss 
its history and products and the next morning they tour the 
aforementioned division. 
At the first meeting on the fourth day international 
activities in the steel trade are discussed by a top executive 
of the Armco International Corporation. The vice president 
in charge of mining and manufacturing then discusses his 
field of activities. Thus, all the ends are tied together 
83 
and the foremen now see the complete cycle of problems that 
the company faces--from the source of raw materials through 
meeting production schedules to the final sale, transporta-
tion and distribution of the finished products. A trip 
through the research laboratory and a discussion of the re-
lation of research to operations is presented on the fourth 
afternoon; this gives foremen a realization of the value of 
research and why so much money is poured into certain projects. 
On the final day the foremen hear a talk, given 
by the assitant general manager on what must be done to keep 
ahead in the steel industry. This is closely followed by a 
discussion, led by the supervi:sor of training , which stresses 
the responsibilities of the foremen and l e adership require-
ments. The topic of the final conference is preventative 
mainten~nce and the general maintenance engineer explains 
that losses caused by failure of maintenance have a direct 
effect on everyone in the company. The remaining part of 
the final day is spent in conferences in which all of the 
information learned is summed up. 
The week at headquarters is not the only training 
that the foremen receive. After each one has returned to 
his job, he spends the greater part of the second week in 
his own plant attending a supplementary series of meetings. 
All the information gained at headquarters is discussed with 
the works manager and a series of half-days are spent in 
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the employment, accounting, engineering, purchasing, stores 
and safety departments. He is thus trained in the general 
operations of his own plant. 
At the current rate at which classes of seven are 
being handled, it will be possible not only to put all new 
foremen through a week at headquarters but also to gradually 
bring in several hundred others who became foremen before 
the present program was put into effect. Armco claims that, 
although this training is costly, it is well worth it and 
that the time yhe foremen lose away from their jobs is more 
than compensated for by increased efficiency, a higher morale 
(both in themselves and in their workers), and a clearer 
understanding of company directives. Armco feels that their 
foremen now see the company in a new light and as an associa-
tion of people in which the foremen has a leading part. The 
machinery, buildings and money are seen simply as the tools 
with which these people perform certain functions. The 
foremen have seen with their own eyes that top executives 
are not friendless figureheads with easy jobs who have little 
relationship to the foremen. Instead, top management has 
been found to consist of human beings of more than average 
friendliness. This kind of knowledge cannot be easily shaken. 
Points of Weakness in Republic and Armco Programs 
All the points that have been mentioned so far 
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have been placed in a favorable light and appear to be 
strong ones. Now it is time to take a look at the other 
side of the picture. It has become evident by now that 
Republic's program is stretched out over two years and is 
given only once a week; while Armco's is condensed into two 
weeks and is given eight hours a day through that period. 
Thus, it is possible that a foreman might lose interest in 
Republic's scheme due to the length of the training period 
and the infrequency of the lectures; on the other h~d, so 
much may be "pounded" into the brain of Armco's foremen that 
they become confused and get a distorted view of what has 
been presented. Thus, the foreman has a clearer picture of 
his position in the organizational set-up and realizes that 
he is now a part of the management team; but his operating 
efficiency or his ability to teach others has not been im-
proved to any extent. 
Other possible weak points in Republic's program 
are: a lack of the personal touch, large classes, the 
trainees are not given de tailed training in the understanding 
of company policies, the trainees do not l earn as much of 
top management problems as they do at Armco, training is 
done mainly in districts and none of the foremen are brought 
to a central headquarters and foremen are not made to feel 
that they are part of the management team, at least not to 
the extent that they are at Armco. 
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Lack of an extensive program with detaile d, tech-
nical lectures, the fact that class-room lectures of the aca-
demi c type are held to a minimum, the smallnes s of the groups, 
trainees are not schooled in the fine art of steel making, 
no pre-supervisory program or detailed procedure for the sel-
ection of trainees, two weeks away from work may effect plant 
production and the belief of mana&ement that advanced tech-
nical knowledge can be gained from observation and on-the-
job duuies are possible weak points in Armco's program. 
A Combined Plan including· the Strongest Features of Each Firm 
There is a careful pre-selection and placement of 
all TOT candidates. Qualifications of each candidate are 
carefully appraised by a vocational counselor to make cer-
tain that he qualifies vocationally for supervisory work. 
Each individual is assured before starting the program that 
he is preparing himself for the type of work for which he 
is best qualified and in which he will have the best oppor-
tunity of progressing and succeeding. 
The maximum t ime is devoted to training, for all 
of the two years is spent in actual training; noBe of it to 
orient the trainee in order to find out what kind of work he 
might want to do. This might well be considered a weak point, 
but it is t he policy of Republic that an individual who is 
uncertain or who does not qualify vocationally is not sel-
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lected or placed into the training program. 
Since only a limited number of trainees are selec-
ted for each plant, each is guaranteed a foreman's job for 
the number of individuals in training are less than the 
number involved in the normal turnover of supervisors. 
During the last six months of training, each trainee is de-
finitely pointed toward a supervisory position in the depart-
ment in which he received his training. Thus, he is provided 
with a systematic way of bridging the gap between his academ-
ic training and his first supervisory job in industry. 
In so far as possible, the selection of the depart-
ment in which the trainee will be schooled is a mutual affair 
between himself and the superintendent of that department. 
The trainee is thus aware of the objective for which he is 
being trained, the department where he will be placed and 
the person who will provide him with direction and guidance. 
Each individual is trained by practical men; for 
the entire program, including lectures, is carried out by 
executives, managers and department heads best qualified 
to share their experiences of steel plant operations. 
Since the technical operating training program: is 
identical with the foreman training program, except for the 
fact that on-the-job training has been omitted for the fore-
man, some lectures have been deleted and others added and 
the pre-selection process differs, the only salient points 
88 
that can be added include: a complete program of lectures 
(a cross section of which was shown on page 65), a strict 
policy of attendance in which any foreman who is absent more 
than ten p ercent of the sessions given during the first six 
month period will be dropped, the holding of meetings on the 
most convenient evening (selected by the majority of the 
foremen), that this is a program of education in the theory 
and practice of the operations of a steel mill, each weekly 
meeting consists of two one-hour lectures and discussion per-
iods from 6:30 to 8:30 PM with a five minute recess between 
periods, care was taken in the development of the schedule 
to avoid any department visitations during extremely cold 
weather, providing foremen with all the necessary training 
supplies, enrollment for the training is placed on a strictly 
voluntary basis and foremen will be excused from regular 
work when the latter coincides with the training schedule. 
The meeting in the president's office gives new 
Armco foremen an opportunity to see that the president is only 
human and that he too has to work hard for a living . His 
part in the training program is to help clinch the foremen's 
natural assumption that he is a part of management. 
Every new supervisor gets ample time, during his 
week at headquarters and the week at his home plant, for a 
series of departmental tours; for foremen feel their position 
in management more surely when they are better acquainted 
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with other departments. This policy is continued even after 
the training period is over, for foremen get special passes 
admitting them to all departments; these cards are only is-
sued to members of management and are further evidence that 
foremen are part of the management team. 
A 16-page booklet of the company policies is one 
of the ~ principle items included in a notebook furnished to 
new foremen while they are being trained; thus, by putting 
their policies in writing, Armco keeps them free from ambi-
guity. 
The job of getting· the foremen better acquainted 
with a wide variety of details belongs to the director of 
training. He provides his classes with loose-leaf note-
books which contain supplementary literature in order to 
aid the foremen in gaining a clearer picture of presented 
lectures. 
In many of the meetings with high executives, fore-
men study typical problems from the same angle that top 
management sees them. Afterward, foremen have a better ap-
preciation of the part top management plays and a better 
graps of their own role in the management structure. 
Conclusion 
It has now become clearly evident just what the 
three mentioned training programs have done for the foremen 
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in Republic and Armco. They have a much clearer idea of 
just where they stand in the organizational set up, they 
are more aware of the part that they play in the production 
process, they have been given excellent training in the 
skills of modern stael making by top experts in their res-
pective fields and they have been shown how to adequately 
deal with the people under them so that they can more readily 
understand their problems and promote a hi gh morale among 
their subordinates. 
It has been repeatedly stated that the position of 
the supervisor is increasing in significance and is becomd_ng 
more and more considered an integral part of the management 
team. Thus, the foreman's job is fundamentally one of execu-
tive leadership where craftsmanship is helpful but is not 
1 
sufficient qualification for the position. It is the pur-
pose of foremanship education and training programs to cor-
rect a supervisor's incompetence as a leader. It must be 
lucidly comprehended that present day foremen must have more 
ability and skill than their predecessors. 
1. Elmor e Peterson and E. Grosvenor Plowman, Business Organ-
ization and Management. Chicago: Richard D. Irwin, Inc. 
1 949. p. 178. 
CHAPTER VI 
THE APPRENTICE TRAINING PROGRAM AND 
SIGNIFICANT FACTORS IN I TS DEVELOPMENT 
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This type of training program is one that applies 
to the greatest majority of people engaged in stee1making, 
the hourly rated employees. The recent expansion of the 
steel industry, the growing importance of unions and complex 
government regulation have led to the formalization of these 
programs. Also the preciseness of modern steel production 
has resulted -in the need to s ystematize and improve the 
quality of these programs so that the trainees can gain the 
highest grade of efficiency in their trade in the shortest 
period of time. 
This chapter has been built around material gener-
ously supplied by the United States Steel Corporation, Re-
public Steel Corporation, Wheeling Steel Corporation, and 
Jones & Laughlin Steel Corporation. 
This chapter will include an analysis of apprentice 
training from the following points of view: just what is ap-
prentice training; apprenticeship standards; the apprentice-
ship agreement between the union and management; the terms 
of apprenticeship as they concern the steelworker; and a 
typical training course. 
What is Apprentice Trainin~ 
u. S. Steel terms apprenticeship the process of 
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passing manual skills and essential related knowledge from 
one person to another. This corporation claims that progress 
continues because there is passed on to each succeeding gen-
eration the sum total of learning and practical efficiency of 
its predecessor. Before the advent of the factory system, 
the passing on of this knowledge was a leisurely process; 
for it took seven to ten years of training before an appren-
tice could gain the prestige of being called a master crafts-
man or journeyman. Today, however, the demands of industry 
and the demands of the individual have been streamlined and 
accelerated. Furthermore, a great deal more is known about 
the learning and teaching process. The basic concept of 
learning by doing has not changed, but it has been supple-
mented by modern teaching techniques ~nd extensively planned 
indu strial courses. Skilled instructors assist the appren-
tice in developing skills and, in .such an orderly fashion, 
progress is made much more rapidly. An apprentice is de-
clared a skilled craftsman in from two to four years under 
present day training methods. These modern methods and 
materials are utilized: textbooks of related trade informa-
tion available for home study, classroom lectures given by 
qualified teachers and moving pictures and working models 
to clarify the subject matter. 
In U. S. Steel, as well as in all corporations 
mentioned in this chapter, the training time (two to four 
years) is divided into periods of 1040 hours (six months) 
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and advancement to the next period is based on examinations 
and on performance standards; applicants for apprenticeship 
who present qualifications for the trade in excess of the 
minimum requirements may be admi tted to advanced standing, 
and they receive the rate of pay appropriate to the periods 
into which they are placed. The :'.amount of advanced status 
is determined by the plant management. The determination 
of the candidate~ trade knowledge and skill is made by means 
of practical tests directly related to the established train-
ing schedules for the trade. Upon the successful completion 
of a course, the apprentice receives an engraved and framed 
certificate of Apprenticeship signifying his journeyman 
status in that particular trade or craft. 
From the time an apprentice starts to work until 
he retires, he is part of a continuous safety program that 
has made U. S. Steel a leader in the safety movement. 'rhe 
apprentice is taught to develop safe work habits and to be 
on the alert for unusual haz~rds, which may develop in his 
occupation. The wearing of personal protective equipment 
where necessary is emphasized and the need for good houl!e-
keeping and personal hygiene is taught. He is carefully 
instructed in the specific safety rules pertaining to his 
job and is encouraged to take an active part in all safety 
meetings, to make safety suggestions and to participate in 
the over-all mfety program. 
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The actual opportunities for apprentice training 
in u. S. Steel subsidiaries will vary from plant to plant. 
Apprenticeships in a given trade are offered only in plants 
having conditions permitting adequate scheduling of appren-
tices for both work experience and related instruction, and 
1 
an anticipated need for journeymen in that trade. Here is 
a partial list of the courses or apprenticeships that are 
offered in various subsidiary plants as part of the appren-
tice training: Blacksmith, Boilermaker (structural iron 
worker), Bricklayer, Carpenter, Coremaker, Electrician, In-
strument Repairman, Leadburner, Machinist, Moulder, Painter, 
Patternmaker, Pipefitter, Rigger, Roll Turner, Sheet Metal 
Worker, Toolmaker, and Welder. Apprentices are accepted 
each year to prepare for anticipated openings created by 
advancement or retirement of journeymen. These crafts are 
typical of those found in any steel company. 
Certain qualifications must be attained before an 
employee can enter into the training program. These pre-
requisites are the same for Republic, Vfueeling, and Jones & 
Laughlin. He must be at least eighteen years of age. Grad-
uation from a four- year high school or vocational school 
course or its equivalent is required. The applicant is also 
required to pass a physical ex.amination to ascertain his 
1. "What Trades are Involved'/", Apprenticeship in U. s. 
Steel, 1948. p. 8. 
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capacity to perform safely and adequately the work of the 
trade selected. The applicant is interviewed in accordance 
with local plant procedure to determine his fitness to assume 
the future responsibilities of journeyman status. Selections . 
are mada on the basis of the highest qualifications. 
An apprentice is under the supervision of the fore-
man of the shop or department in which the apprentice works. 
The foreman follows the instructions as to training procedure 
that he receives from the Industrial Relations, Personnel, or 
Education & Training Department; for the program is actually 
set-up in these latter departments. Therefore, it is -the 
foreman's duty to schedule the apprentice for rotation of 
work experience in accordance with established schedules of 
shop practices as directed by management. The foreman pro-
vides a trained instructor for on-the-job training and co-
operates with the training department in providing related 
instruction. The training department frequently checks the · 
progress of each apprentice, for the foreman and the train-
ing representative keep the apprentice informed as to his 
progress and together they discuss with him the methods of 
improving his performance. 
Thus, a thorough program of education within indus-
try gives to the employees of U. s. Steel opportunities for 
advancement limited only by their abilities and ambitions.l 
In most plants, training programs are maintained in many 
1. Ibid., p. 10. 
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phases of operations and in the finer points of the res-
pective jobs. The limit opportunity for each graduate ap-
prentice lies only within himself, for many of the corpora-
tion•s supervisors and executives have come through the ranks 
rrom journeyman positions, mainly because of the opportunities 
offered through formalized apprentice, foreman, and executive 
1 training programs. U. S. Steel firmly advocates that the 
executives of tomorrow are the students of today. 
It is well to note that 'during .the first six month 
period of training is probationary, during which the beginner 
must demonstrate his basic ability for the craft he has chosen. 
If the necessary capabilities are lacking, effort is made to 
place the individual in other work, and the rompany reserves 
the right to terminate the apprenticeship at any time for 
unsatisfactory work or improper conduct. It is intended that 
the apprentice shall enjoy the continuity of employment rep-
resenting the average for the plant or departmental operation, 
but the right must be reserved to suspend apprentice instruc-
tion and the training program or to curtail working hours 
whenever operating conditions make this course necessary. 
These procedures are also included in the programs of the 
other three corporations to be mentioned. 
Apprenticeship Standards 
The standards of apprenticeship to be presently 
1. Ibid., p. 10. 
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discussed have been developed by the Republic Steel Corpora-
tion for the selection and training of apprentices. The 
purpose of the program is to develop and train young men to 
be skilled craftsmen in the trades covered by the corporation's 
1 
activities. It is the desire of Republic that those accepted 
for the apprenticeship program receive supervised practical 
shop training and related instruction, in order that their 
productivity and value as skilled workmen and good citizens 
2 
may be developed to the fullest degree. Apprentices who 
show exceptional aptitude and ability shall be considered 
for additional training to fill positions, when openings are 
available. 
Certain tests .or examinations must be satisfacto-
rily met and the approval of the Apprenticeship Cominittee 
{consists of persons appointed by management to select, fol-
low up and check the training progress of apprentices) is 
necessary. The applicant is also required to submit a re-
cent snapshot or photo and terse compositions covering each 
of the following: {1) Applicant's conception of the purpose 
of industry in our society; {2} Reasons for wanting to enter 
the corporation's training program; and {3) The manner in 
which the applicant utilized his spare time and vacations 
1. "Apprenticeship Standards", Training Republic's Men of' 
Steel. p. 3. 
2. Ibid., p. 3. 
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since graduating from high school. 
Certain Supervisors of Apprentices are appointed 
to follow up the apprentice program in their district, they 
work in close contact with the foremen and apprentices to 
see that the latter receives systematic training and instruc-
tion on all types of equipment used in the department to 
which the apprentice is assigned, and to see that the nec-
essary reports and records covering progress are maintained. 
Also the apprentices will be under the guidance of these 
supervisors during classroom periods. 
All apprentices are required to enroll in the 
International Correspondence School's related training courses 
which have been established for each type of apprenticeship 
training. Each apprentice is also required to attend classes 
at least four hours per week (two hours twice a week) for a 
minimum of 144 hours per year, during each year of appren-
ticeship. Classroom periods will be scheduled during regu-
lar working hours; such time shall be considered as hours 
worked and will be compensated for at regular hourly rates 
paid for shop training. These beginners are required to 
diligently study related training so as to make satisfactory 
progress in their on-the-job training. The corporation has 
secured the necessary relat6d training courses, but the ex-
pense must be borne by the apprentice through payroll de-
ductions of six dollars per month until the course is paid 
f~. 
99 
Schedules approved by the Apprenticeship Committee, 
showing the hours of training for each operation or type o~ 
equipment covering the particular trade or craft, are at-
tached to the agreement which the apprentice, with parental 
approval, must sign before engaging in the training program. 
This schedule is adhered to as closely as possible, but may 
vary due to the equipment and jobs available and departmen-
tal work schedules. 
Progress reports are submitted by both the foremen 
and supervisors; these monthly reports to the Apprenticeship 
Committee concern the general conduct and progress of e~ch 
--probationary apprentice. The supervisors also submit _quar-
terly reports covering each apprentice to the-Apprenticeship 
Committee showing the progress made in shop and related 
training, such reports form the basis for determining the 
apprentice's eligibility to enter advanced training. 
An important part of Republic's training program 
concerns hours of work and wages. These beginners work in 
accordance with the schedule established by the department 
in which they are receiving their training. Rules covering 
working hours, vacations and holidays are the same as those 
for other wage roll employees. Those Vlho are required to 
work overtime receive credit on the term of apprenticeship 
for the actual hours of work only. They are paid an hourly 
rate for hours spent in the shop and classroom. The starting 
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hourly rate f'or all trades is the minimum rate in effe~~t at 
all plants of Hepublic. The hourly rate progressively in-
creases upon the satisfactory completion of each 1040 hour 
period of apprenticeship in line with the rates in ef'f'•ect in 
that plant or district. If the committee rules that s ;a.tis-
factory progress has not been made, the novices will be 
dropped from the training program. These rates are subject 
to increases and decreases consistent with changes in gener-
al wage schedules. Apprentices enrolled under these stan-
dards are not eligible to participate in any incentive trade, 
craft or shop bonuses during their training period. 
After the apprentice satisfactorily completes his 
apprenticeship in accordance with the requirements of these 
standards, he shall receive a bonus, at the time of gradua-
tion, commensurate with the number of training periods re-
quired for the particular trade or craft learned; six ·per-
iods of 6240 hours amount to $200, seven periods of 72.80 
hours totals to $225 and eight periods of 8320 hours comes 
to $250. 
There are supplemental apprenticeship standa:r:>ds 
to cover employees who were classified on the payroll as 
apprentices bef'ore the installation of this program. They 
may enter this program or continue on the basis on which 
they started; however, if they chose the former they shall 
automatically be governed by all the conditions and te·rms 
already mentioned. Also, those who desire to continue on 
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their initial course are not entitle d to the bonus, but may 
enroll and participate in related training courses on the 
same basis as other apprentices; they can enroll in corres-
pondence courses, attend classes for the minimum 144 hours 
per year and they must pay for courses at the same rates. 
Related training courses are cancelled if these apprentices 
complete their apprenticeship before courses are paid for, 
unless the novices indicate in writing that they want to 
complete the payments, through payroll deductions, and take on 
the balance of the related training themselves. Employees 
who have completed their apprenticeship will not be permitted 
to attend plant apprenticeship classes. 
Apprenticeship Agreement with the Union 
Standardization of apprentice program requirements 
for most steel concerns has come about mainly through the 
efforts of the United Steelworkers of America; State Appren-
ticeship Councils and the Federal Committee on Apprentice-
ship have also done extensive work in this field. This is 
a written agreement between the corporation and the persons 
employed as apprentices and it must be registered with the 
aforementioned state councils and federal committee. This 
agreement sets up a General Apprenticeship Committee which 
consists of four members, two appointed by the union and 
two by the corporation; and apprenticeship craft committees 
which consist of six members, three appointed by the union, 
102 
all of whom are journeymen craftsmen and three by the cor-
poration. These committees are established in each plant 
of the corporation and no craft or skill may be represented 
by more than one committeeman from the union or the corpora-
tion. This agreeme nt, which further formalized apprentice 
training programs, was instituted on April 11, 1946; this 
shows the recent development that modern training programs 
have taken. It is to be noted that the Standards of Repub-
lic Steel, reported in the last section, came into effect 
about the same time. Thus, government and union pressure 
have had a decided effect on formalized apprentice programs. 
Section 7 concerns the supervisi on and direction of 
apprenticeship programs. The novices are placed under the 
guidance of the Apprenticeship Committee and are under the 
general direction of the foreman of the department to which 
they are assigned. They may also be under the direction of 
a machanic appointed by the foreman to assist him when 
needed. The Committee is authorized to move apprentices 
from one type of machine to another in accordance with the 
predetermined schedule of work training, and no apprentice 
may be retained on a ~ype of work for a period longer than 
the time scheduled for such work unless so authorized by 
the Committee. The latter prepares adequate forms to be 
filled in by the foreman and mechanic under whom the appren-
tice receives direct instruction. Again, monthly reports 
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are made by the foreman to the Committee showing work credit 
earned under his instruction, also period rating sheets are 
submitted. If at any time during the apprenticeship period 
it is found that an apprentice shows a lack of interest in 
his work or a lack of ability to become a competent journey-
man, the facts in each case are presented to the Committee 
for recommendation. Under these circumstances, an apprentice 
may be permitted to continue on a probationary status not to 
exceed two months, during which time he may be required to 
repeat specified processes or series of processes. At the 
conclusion of this period, it is up to the Committee whether 
he may be retained or his Agreement terminated. The state 
and federal agencies must be advised of all terminations 
and the reasons for the discontinuances. 
Sections 8-10 concern, respectively, basic work 
training schedules, hours of work and numbers of apprentices 
being employed. The General Apprenticeship Committee 
jointly works out basis work training schedules for all ap-
prenticeable occupations. The number of apprentices to be 
employed in a trade cannot exceed one apprentice to five 
skilled workmen and one for the shop. The General Committee 
may mutually agree to change or modify this ratio if the 
circumstances warrant. 
Section 11 is devoted to related training and it 
can be observed that the minimum requirements of at least 
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144 hours of classroom study also applies in Wheeling's pro-
gram. Appropriate related studies are developed by the Gen-
eral Committee, some of these are Shop Mathematics, Sketching 
and Mechanical Drawing, Blueprint Reading, Business English, 
English Principles and Trade Information. The cost of 
these courses will be borne by the corporation and the ap-
prentice will be paid his regular rate for all the time spent 
by him in the classroom, also all hours so spent will be ac-
credited toward his journeyman status. 
The wages that the apprentice is to receive during 
his training period is covered in Section 12. They are 
developed by a Wage Inequity Committee. Periods of progres-
sion will be either 1000 hours as maximum (six months) or 
500 hours as a minimum (three months). The apprentices are 
entitled to general wage increases and if the y are employed 
on incentive work they will be paid such extra compensation 
on the same basis as other employees (this differs from Re-
public's practice in dealing with incentive work). An ap-
prentice with previous experience in a craft or trade is 
credited for hours worked on a position closely related to 
the apprenticeable occupation. The Apprenticeship Committee 
is to determine the extent of the credit. 
The responsibilities and duties of the General 
Committee and subordinate apprenticeship committees are enu-
merated in Sections 13 and 14. The General Committee deter-
mines all apprenticeable occupations in the corporation and 
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thus outlines the basic s ubject matter of all training courses 
of this group of employees. This General Committee carries 
out all the provisions of this Agreement, serves in an ad-
visory capacity to the subordinate committees and forwards 
to the latter all necessary informati on to maintain a stan-
dard apprenticeship program for the entire cor poration. Th~y 
may be called on at any time by the other committees for as-
sistance in problems arising at local plant levels. The 
various plant apprenticeship committees are charged with the 
responsibility of carrying out the apprenticeship programs 
at all of the subsidiary plants of the corporation. 
Section 15 includes these general provisions. An 
apprentice, when laid off because of lack of work, when re-
instated shall proceed with his apprenticeship at the place 
where his training was interrupted. Apprentices returning 
from military service were credited with work or related 
study while in the armed forced; actual credit for such work 
is determined by the apprenticeship committee. Future appren-
ticeship agreements are develope d by the General Committee 
and a r e to be signed by the apprentice and the corporation. 
The union, corporation, apprentice, the state councils and 
the federal committee are to receive a copy of all formulated 
a greements. Any section of this agreement may be amended 
at any time upon the mutual agreement of the corporation and 
the union, providing such amendments meet the approval of 
the state and federal agencies. 
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The Terms of Apprenticeship ~ ~hey Concern the Steelworker 
This time the apprenticeship agreement, of Jones 
& Laughlin, is considered in relation to the affect that it 
has on the workers of that corporation. Before participating 
in the training program, both the employee and his parent or 
guardian must acquiesce to all terms by affixing their signa-
tures to an apprenticeship agreement. 
To be eligible for advancement at the end of a 
period, an apprentice must have completed his shop work to 
the satisfaction of the shop management (usually in the 
person of the foreman in charge of his training) and his re-
lated instruction to the satisfaction of the class instructor; 
he must be recommended by both of these men and have these 
recommendations approved by the department superintendant. 
An apprentice who fails to qualify for advancement at the 
end of any 1040 hour period is considered as entering upon 
a trial period and is notified as to the nature of his unsat-
isfactory work. If he does not qualify after 520 additional 
hours, he is dropped from the apprentice course. 
Credits may be allowed at the beginning of the ap-
prenticeship for "helper 11 experience or for time spent on 
equi1V.ralent work in the armed forces; in no case is the time 
allowed to exceed the actual time spent as a helper or on 
equivalent work, and in each case the related instruction 
assignments must be up to schedule by the end of the first 
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full 1040 hour period completed after starting the appren-
ticeship. Credit may also be allowed, in the final period, 
for outstanding performance while on the apprenticeship; 
however, in no event is credit given unless the related 
subject course has been completed, and the apprentice has 
performed his work under each division of shop work. 
The rate of .p:_MY for the first period is that of 
the common labor rate. An apprentice who has successfully 
advanced into the second period is entitled to a rate in-
crease of three cents per hour, and a novice who has suc-
cessfully advanced into the third period is given an ad-
ditional three cents an hour, this procedure is continued 
through the seven or eight periods needed to complete the 
training. All tools and drawing instruments are to be sup,-
lied by the apprentice. Upon acceptance, as in the case 
of employees at Republic, the apprentices are required to 
enroll in the International Correspondence School Courses 
for his trade. 
Classroom work is done on company time, under 
competent supervision and in quarters provided by the com-
pany. Ordinary classroom supplies such as India ink, pen-
cils, drafting tables, etc., are provided by the company. 
In addition to the ICS courses, the instruction includes 
matters pertaining to company po~icy and methods. 
108 
An Apprenticeshi£ Course to Train ~ Boilermaker 
Now follows a description of the actual training 
procedure that is involved in a formalized, predetermined 
apprentice training program. The trade is that of a boiler-
maker or structural iron worker. This apprenticeship at Jones 
& Laughlin is typical of those used by the leading steel 
corporations. 
This is the training objective or the main skills 
that the boilermaker is taught to accomplish during his 8320 
hours of apprenticeship: interpret drawings and sketches; 
plan details of working procedure for tool and material re-
quirements and select materials according to strength, duc-
tility and suitability for the job; make ordinary layouts 
for structural members, plate work and pressure vessels; 
use straight edges, squares, shop formulae, bends and radii, 
work close tolerances on pressure vessels and "tight fit" 
fabrication; make field sketches and measurements on repair 
jobs; operating shop machines such as pentographs, bending 
rolls and punch presses to fabricate parts; use wrenches, 
air hammer, dolly, portable drills, reamers, grinders, burning 
torches for fittings, and bolting and riveting assemblies; 
use block and tackle, hoist and winches for erection of 
heavy assemblies in the field; and dismantle, install, re-
pair and erect fabricated steel structures and perform any 
type of boiler and pressure vessel work. 
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A work experience schedule is set up by the super-
visors directly concerned, this gives an analysis of the job, 
processes or skills involved in the training program. Be-
cuase of changing work conditions it is not possible to break 
down the times into smaller definite units, but some time is 
spent on each time listed if the work is being done in the 
plant. However, in no case will an apprenticeship be com-
pleted with less than 80% of the prescribed skills. 
Before presenting the make-up of the work schedule, 
it must be mentioned that, due to excessive details, some of 
the sub-classifications have been omitted. This is how the 
schedule is set up: CHART IV. (1) HOOKING AND HANDLING FOR 
PLATES, BEAMS AND FABRICATED STRUCTURES (312 hours)--how to 
identify material, select equipment, signal cranemen and fol-
low through the shop and spot load; ( 2) LAYING OUT AND MARK-
ING (3120 hours)--how to read structural, boiler and tank 
blueprints correctly, and how to select material in accor-
dance with blueprints; (3) SHEARING PLATE A~ID SHAPER (156 
hours)--how to turn on air or other power on shearing, 
punching and handling equipment~ how to set up a punch and 
die and how to depress a foot pedal to operate a machine of 
this t ype; (4) ROLLING AND BENDING PLATES (312 hours)--In 
Rolling Cyclinders From a Plate--how to place the plate in 
and square it with rolls and how to check the radius with a 
template, To Roll Segments of a Cone--how to adjust the 
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rolls to suit the top and bottom radius; (5) FLANGING {936 
hours)--Cold Flanging in Rolls--how to lower the top roll 
on the plate until the desired angle of the flange is made, 
Hot Flanging and Angle Bending with Dog Clamps--how to make 
a suitable form, prepare flange fire and heat the plate or 
shape; (6) FITTING (936 hours)--how to collect materials for 
assembly, paint all inaccessible surfaces and check for ac-
curacy; (7) RIVETING (312 hours)--how to select types, si~e 
and length of rivet, how to heat rivets and how to use a 
riveting hammer; (8) CAULKING (156 hours)--how to bevel the 
edge of a plate, grand and shape tools and use tools in the 
correct sequence; (9) FLAME CUTTING OF PLATES AND SHAPES 
(312 hours)--how to obtain the proper pre-heat to start the 
cut and how to follow lay out lines with a cutting flame at 
the proper speed; (10) MEASURING AND ERECTION IN THE FIELD 
(780 hours)--how to take and record essential measurements 
and how to lay out or develop sheet iron templates; (11) 
TESTING PRES SURE VESSELS H"YDROSTATICALLY (156 hours )--how 
to determine test pressure, how to close an air vent and 
start a pressure pump ahd how to drain and dismantle the 
vessel. This results in 7488 hours of shop training (eight 
periods), d i vided into periods of six months each or 1040 
hours of which 936 is in the shop and 104 is in the class-
room in which instruction is given in related subjects 
(832 hours is given in the eight term period). It thus 
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take s eight periods or a total of 8320 hours in which all 
eleven steps of shop training and related instruction must 
be passed satisfactorily and in the required number of hours, 
for the apprentice to become a journeyman in this trade. 
This is an out line of the related courses taught 
in the classroom: Shop Subjects (360 hours), Drawing (192 
hours), English (64 hours), Mathematics (120 hours) and 
Plant Visits and Plant Policy (96 hours); this results in 
a requi red total of 832 hours for the training program. Re-
lated knowledge is requ ire d under a .system of supervised 
study , with four hours in the clas sroom e a ch week. Approx-
imately one hour per month of this time is devoted to plant 
visits and instruction in plant policies. ICS courses are 
also utilized. Shop Subjects include types of steam boilers, 
boiler inspection and steam boiler design. In Drawing , the 
trainee is shown the relationship between architectual draw-
ing , blueprints and specifications, and h e is instructed in 
g eometrical drawing , eleme nts of projection drawing and prac-
t i cal laying-out problems. The boilermaker apprentice is 
assi gned to the drawing boards in the classroom for four 
hours each month from the time he starts his apprenticeship 
until he completes the course outlined above. Each student 
is expected to devote eight hours per period to English; 
if he sat isfactorily completes the re~lired course, he will 
be assigned additional reports to maintain the continuous 
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review of English which is part of the apprentice course. 
Mathematics consists of shop economics, elements of arith-
metic, fractions, decimals, weights and measures, ratio and 
proportion, powers and roots and formulas. 
Advancement from one period into another can be 
determined by adding the hours designated after each step 
in the work schedule, allowing 936 hours for a six month 
period. Thus, after two months in learning to identify 
materials, segregate and hand all materials by the use of 
the crane, the apprentice spends the remainder of the first 
three periods learning to read blueprints, select proper 
material and transfer layouts to the material; the last or 
eighth period gives the apprentice an opportunity to measure 
and erect in the field, after he has learned to test construc-
ted vessels hydrostatically. By checking through the eleven 
steps in the work schedule, it can be readily . seen that 
all phases of boilermaking as applied to the steel industry 
a r e given ample coverage. The rates of p~y and pay progres-
sion can also be found in the terms of apprenticeship. 
An 8 x 10 inch card is prepared to report the pro-
gress of each trainee. One side of the card lists the sub-
j e cts covered by related instruction and the marks attained 
in these subjects. The apprentice's instructor is respon-
sible for keeping this side of the card up to date. The 
other side of the card shows a list of the shop units cov-
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ered with a mark indicating the number of weeks allowed for 
each unit; this side is filled in under the supervision of 
the apprentice 1 s instructor. A similar card covering :shop 
work is maintained in the shop, and the apprentice's super-
visor (normally the assistant foreman) is responsible for 
maintaining this record. Pay raises serve as an indic1:ttion 
of progress, for the shop foreman, department superinten-
de.nt and the apprentice's instructor must indicate the:Lr ap-
proval of the apprentice's work before his raise is granted. 
Conclusion 
The leading steel corporations, through thei:r for-
malized apprentice training programs, are assisting high 
school students or their equivalent to determi ne just where 
their interests lie; for pamphlets are prepared and di :stri-
buted showing the extensive scope and thorough planning by 
which these programs are prepared; and competent, satisfied 
and successful journeymen soon spread the word around that 
these programs successfully combine practical shop worJk: with 
classroom lectures. 
Concerns like U. s. Steel· and Republic know that 
one of the most important decisions in life is made in youth--
the decision leading to a selection of the proper vocation or 
career. That is why pre-selection interviews and tests are 
given to determine that each apprentice is going into that 
trade in which he is best qualified. The interests of the 
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future apprentice must be channeled into a program of edu-
cation and self-improvement that will permit a full achieve-
ment of economic and social status which is merited by the 
fullest qualifications. Despite all the testing and advice 
of personnel counselors, the final decisions rests with the 
trainee; for he alone can determine where his best interests 
lie. However, certain individuals have a tendency to be 
adversely influenced by outside opinion and advice; thus, no 
training program can turn out contented, well-trained jour-
neymen unless management institutes pre-selection and screen-
ing procedures carried out by competent personnel counselors 
and administrators. 
CHAPTER VII 
TRAINING PROGRAMS DESIGNED TO FILL 
POSITIONS WITHIN THE MANAGERIAL GROUP 
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The expanding technology of steel production in 
the past quarter of a century has resulted in a need for 
college-trained men to fill executive positions. The very 
size and diversity of such corporations as u. s. steel and 
Bethlehem demand a wide range of skills and occupations, 
thus opening further doors to the educated and well-trained 
mind. Therefore, this chapter is mainly devoted to the 
further training of college men and women in order to fill 
positions with the managerial group. The training programs 
of the Bethlehem Steel Corporation, second largest u. s. pro-
ducer, and the Wheeling Steel Corporation will be discussed. 
Bethlehem firmly .believes that there is a place for 
college men in their corporation, but they must be further 
trained, especially in the ability to get along with men of 
all types, arrlunade to realize that in many instances men who 
lack a formal educationrevertheless may have superior common 
sense, practical knowledge and judgment. The purpose of 
Vfueeling's program is to effect the procurement of technically 
trained college graduates, and to train them by means of 
varying and selected work assignments to fill supervisory 
and technical positions within the executive group. 
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Introduction 
The existence of courses like the Bethlehem Loop 
Course, to be discussed in detail in later sections, is an 
acknowledgmentof the place the college man has won for him-
self in industry. The past knowledge he has acquired, the 
habits of thought he has developed, are needed in the run-
ning of a complex, present day steel company; however, it 
was not long ago that the man who came from the campus was 
likely to find his education a handicap in relations with 
other steel employees. Bethlehem was one of the first steel 
concerns to recognize that . an advanced, formal education was 
a necessary pre-requisite for positions involving great tech-
nical skill or other specialized administrative responsibil-
ities. Therefore, complexity and advanced technology forced 
this corporation to change its view point of indifference to 
college men and to devise a training program for them. 1rhe 
Loop Course was thus instituted to guide the observations 
and thinking of the college graduate, for he gains the know-
ledge and orientation he needs in a far shorter time than if 
he were left to chance and his own devices. 
While the Loop Course evidences the essential place 
of college men in this industry, it has another and deeper 
significance of which the student must be made to comprehend. 
It clearly implies that his education is still incomplete. 
Between the principles he has absorbed in the classroom and 
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the application of these principles, together with the cor-
ollary machinery of organization, there lies a wide gap. 1 
Even after the initial steps of the Loop Course have been 
satisfactorily completed and the collegian has been assigned 
to a definite position in the organization, his training does 
not stop; for there are conference groups and specific under-
study training given by each department. 
Where the Steel Industry Must Look for Its Future Leaders 
The steel industry in the 19th century depended 
mainly on human muscle and on rule of thumb for its technical 
guidance and leadership. In this century the latest scienti-
fic developments have been applied to production; for electric 
motors now perform the great bulk of the heavy tasks, and 
technical staffs constantly seek out better methods and im-
proved products. Alert sales departments market the pro-
ducts and interpret the needs of customers to the mills. 
And a sound, far-seeing management welds the various parts 
of the organization into an efficient, smooth-running whole. 
It is to the college graduates that the modern steel corpor-
ation must look to staff these various departments. 
The men who pioneered in the industry and struggled 
1. 11To College Men Who are Looking Forward to Careers in 
Industry", The Loop Course. General Offices: Bethlehem, 
Pennsylvania:-p:-3: 
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with their crude furnaces and mills would be astonished if 
they could see such modern innovations as spectrographic ana-
lysis, x-ray and slag control, which furnish quick tests of 
quality and analysis while the steel is being refined in the 
open hearth. Is it to be wondered that such an industry must 
look increasingly to the ranks of college and university grad-
uates for men with highly-developed training to assist in the 
management and operation of its complex machinery?1 
The development in steel making within the past 
fifteen years has been tremendous. In plants where steel is 
forged, operations are on a gargantuan scale. The hnge fur-
naces and mills are fascinating beyond description; there is 
a distinct appeal to those individuals who respond instinc-
tively to the challenge of large problems and who gain satis-
faction in facing and overcoming obstacles. The very scale 
and scope of the work calls for men of brain and character 
who can lead and inspire and command the respect and coordin-
le 
ation of a large number of fellow workers. However, this 
broad scope of responsibility shows a definite need for train-
ing, and Bethlehem has thus instituted a formalized executive 
training program called the Loop Course. This program, 
through the opportunities it offers, has resulted in an ever 
increasing number of college graduates finding useful and 
satisfying careers and unlimited chances for advancement in 
1. Ibid., p. 4. 
2 • Ibid • J p. 5. 
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the steel industry. 
Background 
Before reporting on the details of the Loop Course, 
here is a brief sketch of the activities of the Bethlehem 
Steel Corporation. The general policy of the management of 
Bethlehem is that business cannot remain static and hold its 
position, for only a vigorous,. growing unit in the economic 
s ystem of the country can safeguard jobs and provide ample 
opportunity for promotion. 
From the time of its formation in 1905, the history 
of Bethlehem has been a story of successive moves to diversi-
fy its products in the interest of a stability of operations, 
and it built itself into a nation-wide organization with res-
pect to distribution. Bethlehem has grown from a single 
steelmaking plant to the country's largest producer, mainly 
as a result of a broad plan of enlarging and diversifying 
products through building new mills and developing acquired 
properties. Ingot capacity has expanded from 213,000 tons 
in 1905 to 13,800,000 tons in 1945; during the same period 
emplo~nent rolls increased from 7500 to 146,000 (wartime 
peak was 300,000). 
The range of Bethlehem products has been broadened 
to embrace virtually every form of steel used by industry 
from a tiny wire brad for a child's toy to huge forging 
for a 16-inch gun. Among its products are sheets for auto-
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mobile bodies, tin plate for food containers, woven wire 
fencing to enclose the farmer's acres, wheels for stream-
liners, and steel for super-highways. The corporation also 
manufactures cars for railroads and for mines, erects great 
bridges and skyscrapers. It builds and repairs ships of all 
types, from tugs and trawlers to great warships and passenger 
and cargo vessels. It operates steel and manufacturing plants 
and raw material properties in fourteen states. It is evident 
that Bethlehem is just as widely diversified as is U. S. 
Steel. 
How the Loop Course Trains Future Executives 
The Loop Course enables selected college gradu~tes 
to receive training in every aspect of managerial activities, 
such as steel plant operations, sales shipbuilding, develop-
ment and research, fabricated steel construction, accounting, 
purchasing, mining and industrial relations; for Bethlehem 
considers that a sound basic knowledge of stee lmaking and 
of its organizational structure is a requisite if the job 
is to be done most effectively . The course provides a com-
prehensive, yet detailed picture of all major activities; 
for loopers are taken behind the scenes and shown the inner-
most workings of steel production in action, and they listen 
to seasoned men whose e xperience will supplement and extend 
knowledge that they have drawn from books. Every effort is 
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made to place loopers in jobs best suited to their talents 
and inclinations. Their progress is carefully observed, and 
men who demonstrate ability are ad¥anced into positions of 
larger responsibility as rapidly as possible. 
Broadly speaking this program is divided into three 
parts: (1) Basic training for all loopers at Bethlehem, Pa.; 
(2) Specialized training designed to equip the individual to 
enter the particular field of his choice; and (3) Actual 
1 training on-the-job for all loopers. The initial four to 
five week basic training period is a combination of plant 
observation and lecture work. Officers, plant managers, 
division superintendents and other members of management 
talk to the trainees candidly and informally; these discus-
sions are practical and down-to-earth, they cover the impor~ 
tant features of Bethlehem plants, properties, products, 
operations and activities which will be useful to the looper 
as he progresses on his job. Here is a partial list of the 
subjects covered: general outline of the course, the cor-
poration, industrial and public relations, the steel plants, 
raw materials, sales, legal and financial structure, accoun-
ting, purchasing, traffic, development and research, ship-
building, brief talks on all the main operating plants, fab-
ricated steel c onstruction, diversification of products and 
health and accident prevention. In addition to the afore-
1. Ibid., p. 14. 
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mentioned lectures, loopers are shown moving pictures illus-
trating the step by step production of all phases of steel-
making; these movies, together with a permanent exhibit of 
Bethlehem products, aid the looper in understanding the 
operations observed in his daily trips through the plant. 
The value and importance of daily observations can 
be scarcely overemphasized; for, in these few initial weeks, 
the student sees in action the entire steelmaking process. 
Each operation from the mining of iron ore to the finished 
steel products is carefully observed and studied; and exper-
ienced production men explain each operation clearly and 
concisely. Organization and personnel are then described, 
and their relation to the functioning of the plant is pointed 
out. Observations cover blast furnaces, open hearths and 
electric furnaces; metallurgical laboratories; bar and struc-
tural mills; by-product coke plants; service, machine shop 
and combustion divisions; and forges and foundries. A writ-
ten report is required at the end of the trip through each 
main division; these reports cover all detailed observations 
and are graded by plant superintendents, they constitute one 
of the principal means of determining the progress and apti-
tude of the members of the class. 
As the basic training period progresses, loopers 
are advised of various openings which currently exist in 
all steel plants, fabricating works, mines and other divi-
sions of the organization. Requests for placement are based 
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on experience gained in the training course, and upon the 
counsel of those in charge. Although some preferences may 
be refused, the individual's wishes are followed as closely 
as possible. At the conclusion of this period, the class is 
divided and its individual members are assigned to various 
units or divisions as previously determined. At this time 
direct connections with the main headquarters training divi-
sion are severed and from then on the trainee is under the 
guidance of the management of the unit to which he has been 
assigned for all instruction and assistance. However, the 
training division acts in cooperation with the local managers 
and heads of departments in following his progress, and as-
sists in arranging transfers and changes when necessary. 
Specialized training for operating and shipbuilding 
loopers follows this procedure. After their basic training, 
the former group is assigned to plants at Bethlehem, Steel-
ton, Lebanon or Johnstown, Pa.; Sparrows Point, Md.; or 
Lackawana, N.Y.; and fabricated steel construction loopers 
are sent to the various works of that division. Each plant 
conducts its own special training program similar to the 
one given by the main training division. Thus, the looper 
is given a chance to orient himself to his new environment, 
and management has the opportunity to observe his aptitudes. 
Not until the conclusion of this period is the looper as-
signed to a definite department or job; then all factors are 
taken into consideration, so that the employee will be placed 
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in a job for w!;tich he is best fitted. Men who are scheduled 
to enter shipbuilding are assigned to one of the corporation's 
yards after their basic training; here they receive further 
specialized training in each of the many varied departments 
of the yard. 
At the conclusion of their basic training, sales 
loopers spend the next six months on a Scheduled series of 
training visits to the various divisions of the sales depart-
ment in the home office. They are given a thorough instruc-
tion as to the functioning of sales offices by observation 
and practice. The programs of each of the nineteen home of-
fice sales divisions, which include commercial research and 
order scheduling, provide ample time for the loopers to dis-
cuss each product fully with the sales manager and his staff. 
Concurrent with the visits to the sales divisions, visits are 
made to those plants producing the particular products sold 
by the sales division being studied. Competent sales person-
nel accompany the loopers on these trips to direct their 
attention to the main points of interest. As a part of this 
integrated training program covering various types of fin-
ished products, the sales trainee becomes acquainted with 
the commercial aspects of the products, sales procedures, 
terms, and expressions, customs and pricing. He learns to 
know the sales personnel, what they do and where they fit 
into the functioning of certain departments. When the pro-
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duct training has been completed, sales loopers are assigned 
to a home of fice product sales division; here they become 
fully conversant with a particular product by actual on-tile-
job training . 
Speciali zed training procedures are also designed 
for loopers entering raw material, purchasing, accounting, 
traffic, industrial and public relations, legal and develop-
ment and research fields. Raw material loopers pursue a 
special training course in the mine or division to which they 
are assigned; this period is similar to the advanced training 
received by operating trainees. Men who enter such non-opera-
ting fields as purchasing, accounting or industrial relations 
are specially trained in the department to which they are as-
signed, and they usually make observation trips to other of-
fices or properties of the corporation. For example, an ac-
counting looper has an opportunity to visit plant ~ccountants 
at operating plants, mine s and shipyards according to the 
particular activity to which he is to be engaged; he thus gains 
a composite picture of the accounting problems of the company 
as a whole. In the industrial and public relations depart-
ment, loopers are trained in all of the various phases of 
departmental activities, such as advertising, compensation, 
safety, industrial relations, per sonnel and health. The men 
are given actual work assignments in the plant to become fam-
iliar with operations, personnel, employment procedure, pen-
126 
sions, disability and death benefits, accident prevention 
and related activities. 
After he completes the second phase of his train-
ing, the future progress of the new college-graduate employee 
depends mainly upon his own efforts. He must posses a per-
sonality and presence which will fit him readily into the 
organization, proper training will lead him along the right 
paths and quicken his reaching this objective. He must be 
trained to develop e arly in his career, and to a high degree, 
the qualities of leadership and cooperation which are nec-
essary steps in the progress to a position of large respon-
sibility. 
Entrance Requirements and Procedures for the Loop Course 
The program is usually inaugurated early in the 
summer and is open only to the members of college and univer-
sity graduating classes of that year, who are seeking perma-
nent employment with Bethlehem. It is not open to men seeking 
temporary employment nor to graduates of other years. Before 
the class is organized, the number and kind of opportunities 
for placement are regulated by requisitions made by plant 
managers and heads of departments as a result of a general 
survey of needs. The aim is to interview and select the men 
to meet these requisitions. 
Applications for admission are made on regular 
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forms furnished by the personnel division. Selections are 
made only after a personal interview at the home office, col-
lege or university or anywhere a designated representative 
of the corporation can be found. Following the interviews, 
interested candidates are carefully considered and, within 
the limits of the number desired, offers of employment in 
the course will be made. Each looper is required to find 
living quarters and to pay his own living expenses; the 
starting rate of pay, however, should enable each man to live 
comfortably, so that he can give his undivided attention to 
the re~uirements of the course. Men who are finally sele~ted 
are notified far enough in advance so that plans can be made 
to report on time for physical examination, registration 
and other procedures. 
Each candidate is expected, at the time of his 
interview to decide on the general type of work in which he 
desires to specialize. Vndle many service and administrative 
departments look to these training classes to supply the tal-
ent to fill vacancies, ~y far the greatest demand comes from 
the operating divisions. For opportunities in operating work, 
as well as development and research, graduates of technical 
courses are desired; this is also the case for sales work. 
Men sele cted for accounting, purchasing, industrial relations, 
advertising or other administrative departments are chosen 
only after careful consideration of the training, experience, 
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aptitude and interest of the individual candidates. 
Each man registering for this course is required 
to submit to the regular pre-employment physical examination 
required of all Bethlehem employees, to be made by the regu-
lar medical staff of the company. Rigid specifications are 
set down for eyes, teeth, lungs, heart, hernia and GU. Also 
no thyroid, asthma or other serious disability will be §C-
cepted. Each prospective member of the class should ascertain 
from his own physician, before reporting for the company 
examination, whether he can qualify under these requirements. 
If, for any reason, after the physical examination 
and registration are completed, it should develop within six 
days that any member of the class should not be retained, he 
will be so notified at once, paid the amount due on his sal-
ary plus $25 and requested to withdraw. Also, if at the 
time of making the first general evaluation of the members 
of the class, which may be at about the end of the first four 
weeks, or at any other time, it becomes evident that any mem-
ber has not performed satisfactory work, is not suited for 
work in the steel industry, or for any reason cannot be recom-
mended for regular assignment, the company reserves the right 
to request his resignation, without advance notice. In such 
a case the member will be paid his salary to the date of 
termination and one-half a month additional compensation. 
Each member of the class is enrolled upon applica-
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tion in the Bethlehem Relie.f Plan which provides for liberal 
sickness disability and death benefits. An application fee 
of $1.00 and regular contributions of $ 2.00 per month will 
be deducted from salary payments for this relief provision. 
Background 
Now follows a sketch of the Wheeling Steel Corpor-
ation which is essential to the proper unders~anding of this 
corporation's training procedures. This company, l~.ke 
Bethlehem and other leading, progressive steel corporations, 
recognizes a future need for technically trained personnel 
to fill positions of responsibility in the managerial group. 
It further recognizes the fact that normally the new college 
graduate, although well prepared i ·n the theoretical aspects 
of administration, is not sifficiently trained or experienced 
in the p~actical aspects of the work of this industry.1 
This company was incorporated in 1920 and it re-
sulted from the consolidation of three old and experienced 
steel concerns. During the next twenty years the corporation 
did everything possible to modernize its plants and to diver-
"" 
sify its operations. In 1929-30, the properties of the fol-
lowing companies were acquired: Tyler Tube and Pipe, La 
Belle Transportation, Richland Marshall coal, Ohio West 
1. Program for the Procurement, Development and Assimilation 
of Technically Trained College Graduates. From mimeographed 
data of the \~eeling Steel Corporation. April 16, 1948. p.l. 
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Virginia Bridge, Portsmouth By-product Coke, Pitt Iron Min-
ing and LaBelle Coke; all the assets were merged in with 
the parent company. 
The company is primarily engaged in the manufacture 
of pig iron and various steel products. Their main products 
are sheets, light plates, tin plate, fabricated steel pro-
ducts and pipe for which the automobile industry, container 
industry and jobbing outlets constitute the principal mar-
kets. The company is well integrated, having substantial 
ore and coal properties which are owne d or leased by subsid-
iaries. Principal plants and properties are located in West 
Virginia and Ohio. There are over 15,000 employees on 
Wheeling's payroll. 
Wheeling's Training Program for Technically Trained Colleg~ 
Graduates 
The position of student engineer has been created 
in cooperation with several universities and colleges, to 
train engineering students during their summer months when 
they are away from the campus, all students must have com-
pleted their junior year. They are assigned to selected 
locations within certain plants under the direct tutelage 
of a department head; the exact designated location is made 
to conform with the kind of engineering course the student 
is pursuing. Such assignments, with the emphasis placed 
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on observation of plant operations, permit an appraisal of 
the character, attitude, habits, desire to remain in the 
steel industry and related items pertaining to the student. 
It also permits the student to appraise the corporation as 
a fu t ure place of employment. All this information, together 
with the school's record and recommendation, are used later 
as the basis for consideration for the final selection to 
the position of practice engineer. 
The position of practice engineer has been estab-
lished to further train graduates with Bachelor of Science 
degrees in Engineering or certain present employees, supe r-
visors or apprentices who have demonstrated special aptitudes 
for occupying managerial positions. Practice engineers under-
go a training program for a period not to exceed two years, 
and during that time are excluded from representation by the 
union. The course is conducted on the basis of work assign-
ments in various designated positions, or trainiqg stations, 
where trainees are required to perform functions normally 
required to be done by managerial personnel. While at each 
separate training station, they come under the direct super-
vision of a different department head. In addition to the 
work assignments, these trainees may be required to serve 
as relief foremen or may be required to aid in instructing 
a pprentices in such related subjects as Shop Mathematics, 
Blueprint Reading, and Report Writing. Concurrently with 
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the progress through the training stations, the trainees 
receive lectures or the conference type of instruction in 
corporation history and objectives, labor relations problems, 
insurance and pension plans and related subjects. At the 
conclusion of the program all the trainees are offered pos-
itions in a responsible supervisory, technical or professional 
capacity in anyone of Wheeling's plants or general offices. 
In each plant, all student and practice engineers 
are under the general guidance of a single coordinating head. 1 
The Director of Supervisory Training administers and coordin-
ates the details of the program for the corporation as a 
whole. The Personnel Director is responsible for the procure-
ment of candidates. Thus, both of these training programs are 
formalized through the direction of management. 
Selection Procedures, Eligibility Reguirements, Rates of Pay 
and Vacations ~ vVheeling 
Individuals interested in possible assignments as 
student engineers are first interviewed by the Personnel Dir-
ector of the corporation's general offices; it may be neces-
sary to take a battery of special tests to aid in determining 
initial selection. Generally, practice engineers are selected 
from the group who served previously as student engineers. 
However, if these are insufficient to fill all requirements, 
1. Ibid.' p. 2. 
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other new engineering graduates are considered; new candidates 
for selection should also contact the Personnel Director for 
interviews and possible tests. Records and information on 
prospective practice engineers are submitted to a special 
Selection Board for consideration. This Board is comprised 
as follows: CHAIRMAN- Vice President in Charge of Opera-
tions, VICE CHAIRMAN - Assistant Vice President (steel mill 
operations), VICE CHAIRbffiN - Assistant Vice President (fac-
tory operations), MEMBER - Assistant Vice President (indus-
trial relations), MEMBER - Chief Industrial Engineer, M~ffiER -
Personnel Director, MEMBER - Director of Metallurgy and 
Development, RECORDER - Director of Supervisory Training. 
Favorable action of the Selection Board is required prior to 
assignment as a practice engineer. In all instances there 
must be ~ vacancy to constitute a requirement for either a 
student or practice engineer. 
There are three general groups in the training 
course, eligibility for consideration of selection in each 
category is determined as follows: (1) For the general super-
visory and production engineering group, an individual must 
have a Bachelor of Science degree in some kind of engineering 
(preferably industrial) or he must have clearly demonstrated 
with Wheeling Steel unusual abilities as an employee with 
definite aptitudes for supervisory or technical work; (2) For 
the plant, mechanical and electrical engineering group, an 
individual must pos ses a Bachelor of Science degree in s ome 
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kind of engineering (preferably mechanical, electrical, civil, 
aeronautical or mining); and (3) For the quality control and 
metallurgical and research group, an individual must have 
either a Bachelor of Science degree in metallurgical or chem-
ical engineering or a Bachelor Science degree in another en-
gineering subject with a minor in physical chemistry or 
metallurgy. 
The prevailing rates of pay, effective in 1948, 
were: student engineer - $165 per month; practice engineer -
$260 per month starting salary, $275 per month after the 
first six months, $290 per month after one year and $305 per 
month after eighteen months. Advances for practice engineers, 
who demonstrate sufficient aptitudes and progress, are auto-
matic at the end of each successfully c ompleted six months 
of training. Anyone failing to maintain sifficient progress 
for the first six months of training is subject either to 
(a) being dropped from the status of practice engineer, or 
(b) being transferred to another general group of the train-
ing course. Monthly reports of progress are rendered on 
each trainee and are discussed with him prior to filing his 
record. 
After completion of six months of continuous em-
ployment with the corporation, a trainee is entitled to one 
week of vacation, and after completion of one year of con-
tinuous service the trainee is entitled to two weeks of 
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vacation; in both instances salary will continue to be paid. 
Practice engineers are eligible for coverage by existing 
pension and group insurance plans in accordance with the 
terms and conditions of those plans. 
Training Courses given £I Wheeling 
Specific training courses are developed by each 
plant to meet the requirements of their particular situation. 
Any training course developed must be approved by the Selec-
tion Board. 
All courses follow the same general plan and pur-
pose as that outlined below for a Practice Engineer (Mechani-
can): CHART V. 12 MON'rHS-- assigned to the Maintenance 
Department in the home plant for training in mechgnical main-
tenance and new mechanical construction and installation in 
the field, under the supervision of a department head; 3 
MONTHS--sent to the Plant Engineering Department in the home 
office to become familiar with plant engineering problems 
and procedures, including such items as tracing, detailed 
drawing, design and field work, and estimating, again under 
the supervision of a department head; 2 MONTHS--assigned to 
the Electrical Department in the home plant for instruction 
in electrical maintenance and new electrical construction 
and installation in the field, supervised by a department 
head; 2 MONTHS--sent to the Chief Production Engineer in 
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t h e main plant to become familiar with job description and 
classification, time study work establishment of production 
standards, and methods and cost analysis; 1 MONTH--sent to 
the Quality Control Department in the home plant for train-
ing in quality control standards, methods and procedures, 
supervised by a department head; 2 MONTHS--assigned to a 
typical Producing Department in the home plant to become 
familiar with operating problems, personnel practices and 
operating requirements of service departments, under the 
supervision of a department head; 2 MONTHS--sent to other 
plants of the corporation to gain familiarity with variations 
in the problems and practices as previously encountered at 
the main plant, specific departmental assignments at these 
other plants are determined as required. The total is twenty-
four months of varied, formalized training. 
It is to be noted that the length of time indicated 
for anyone training station or period is subject to change 
and is varied to meet individual circumstances. For instance 
the twelve months shown for the Maintenance Department could 
undoubtedly be split up into smaller units with other times 
intervening at different training stations. 
Summary 
Taking both training programs at their face value , 
based entirely on the material that was received from each 
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corporation, here are some streng and weak points that were 
noted. 
Points of strength in Bethlehem's training program: 
(1) This formalized executive program is typical of those 
found in progressive steel corporations; (2) Selectees are 
given training designed to acquaint them with all the phases 
of steel production, then specialized training is given in 
their selected field of interest; {3) In the preliminary 
stages of training, company organization, policies, objec-
tives, strategy and tactics are stressed, this is essential 
in guiding the future executive toward making the right dec-
ision at the right time; (4) Lectures are given by men of long 
and seasoned experience in their fields; (5) All through their. 
long training period the men are observed and their observa-
tions are used together with the individual's wishes in final 
placement. Points of weakness are as follows: (1) One fea-
ture that apprears to be lacking is a provision for extension 
or night courses given in cooperation with a near-by univer-
sity; (2) No provision is made for further training within 
industry after the special assignments have been made, espec-
ially of the conference type in which on-the-job observations 
are discussed; (3) The social life is left entirely up to the 
individual, for there are no planned activities where the 
group could come into closer informal contact with each other 
and thus raise the morale, promote cooperation and a feeling 
\ r·• 
138 
of being more closely associated with the company. 
Items of Strength in Wheeling's management train-
ing program are: (1) Recognition of the need of technically 
trained personnel to fill positions of responsibility in the 
managerial group; (2) Training college students while they 
still have another year of academic instruction in front of 
them; {3) Coordination of t he program by a Director of Sup-
ervisory Training; (4) Excellent selection procedures in-
cluding preliminary interviews and aptitude tests, and that 
final decisions are made by a competent Selection Board; 
(5) Vacations with pay are gien to trainees after six months 
and a year of service; (6) Lectures, conferences and on-the-
job training are expertly combined. Points of weakness are 
as follows: (1) The main emphasis is placed on the techni-
cally trained engineers, without considering the possible 
talent of those students possessing Bachelor of Science de-
grees in Business Administration who might welcome training 
in such items as production, industrial relations, or admin-
istrative technique; (2) A Bck of organized conferences to 
discuss the principles learned on-the-job; (3) No extension 
courses are offered with near-by universities to supplement 
and add to the trainees knowledge, especially for those em-
ployees who entered the program from the corporation and who 
never had any college education. 
CHAPTER VIII 
A SUMI'Il.ARY OF THE TRAINING PROGRAMS OF CERTAIN 
UNITED STATES AND CANADIAN STEEL FIRMS 
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In this chapter the draftsman training program of 
the Republic Steel Corporation, the training programs of the 
Steel Company of Canada, Limited, the programs and supplemen-
tal procedures of the United States Pipe & Foundry Company, 
and the training programs in use at the Inland Steel Company 
will be discussed. The programs of Inland Steel are typical 
of the formalized training programs utilized by all the lead-
ing steel companies already mentioned; they act as a review 
or summary of what the steel industry has done to train its 
ever increasing number of employees in the more precise and 
technical work which they must accomplish in order to produce 
the kind of steel that is demanded by present day intustry. 
Draftsman Training at Republic 
The standards of performance discussed below were 
developed by Republic for the selection and training of young 
men to become capable draftsmen. It is the desire of this 
corporation that those accepted for the program receive prac-
tical drawing-room training and related instruction in order 
that their productivity and value as draftsmen be developed 
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1 to the fullest degree. It should be comprehended that this 
is not an engineering course; however, it is quite possible 
that some graduates of this program will use this training as 
a background and on their own take an engineering course 
through some college, university, technical school or corres-
pondence school. 
The qualifications are the same as those already 
mentioned for Republic's TO~P, foreman and apprentice training 
programs. The applicant's signature on the application con-
stitutes his declaration of intention to conform to all stan-
dards, if acc epted. The candidate must satisfactorily meet 
the requirements of the corporation's tests or examinations, 
and he must be app roved by the training comrdttee. Applicants 
are again requested, as were apprentices, to write brief com-
positions on the conception of the purpose of industry in 
society, reason for wanting to enter this p r ogram and the 
manner in which his spare time was utili zed since graduating 
from high school. Two character references must be furnished, 
and, if the applicant is a minor his parents or guardian must 
be interviewed and informed regarding the training program. 
The over-all program is for 4160 hours and is divi-
ded into four periods of 1040 hours(approximately six months) 
of which 936 hours of each period is on-the-job work and 104 
1. 11Draftsman Training Standards", Training Republic's Men 
of Steel, July 12, 1948. p. 1. 
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hours is in the classroom. Copies of on-the-job work sched-
ules are given to each trainee. Lost time due to any extenu-
ating reasons must be made up before the trainee can be con-
sidered for the next period. 
Trainees are under the direct supervision of the 
chief engineer or his delegated supervisor in the plant where 
he is employed for on-the-job training. For periods spent in 
the classroom, the trainee is under the guidance of a class-
room supervisor. ·rhe latter is a person appointed by the 
District Manager to follow up the program in each district; 
it is the supervisor's responsibility, through close contact, 
to see that each trainee receives systematic training and 
instruction, and that the necessary reports and records cov-
ering progress are maintained. 
~aftsman trainees are required to enroll in the 
International Correspondence School Related Training Course 
which has been established for this program. A copy of the 
requirements shown below is given to each trainee. It is to 
be noted that the numbers in parenthesis are the number of 
required lessons. The required subjects of this training 
course are as follows: CHART VI. SECTION 1 - DRAWING (16)--
Elements of Projection Drawing (5), students who do not make 
satisfactory progress in this subject will be required to 
take Geometrical Dnawing (6) at additional cost, Mechanical 
Drawing (6), Drawing for Welded Parts (4) and Machine Sketch-
ing ( 1); SECTION 2 - MATHEf!Lli.TICS ( 11 )--Arithmetic Examination 
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(1), students failing to pass this test will be required to 
study any or all of the six following instruction units: 
elements of arithmetic, fractions, decimals, wei ghts and mea-
sures, ratio and proportions and powers and roots, Elements 
of Algebra (4), Logarithms (1), Geometry (2), Plane Trigon-
ometry with tables (2), the Slide Rule (1); SECTION 3 -
MECHANICS (17)--Industrial Economics(l), General Appliances 
and Processes (1), Precision Measur ements (1), Elementary 
Mechanics (4), Hydrostatics (1), Pneumatics (1), Hydraulics 
(2), Elementary Chemistry (1), Material Construction (1), 
Strength of Materials (3) and Testing of Materials (l); SEC• 
TION 4 - MACHINE DESIGN (12)--Link Mechanisms (1), Gearing 
( 1), Gear Trains and Cams ( 1), Pulleys and Belting ( 1), Mach-
ine Design (6) and Dies and Die Making (2); and SECTION 5-
STRUCTURAL DESIGN (3)--Elements of Statics (2) and Elements 
of Structural Design (1). The corporation has through ar-
rangements with the International Correspondence School pro-
cured the necessary related course but the cost for such course 
must be paid for by the trainee through payroll deductions of 
$9 .00 per month until the course is paid for. 
Each trai nee will be required to attend classes at 
least four hours per week (2 'hours twice a week) for a minimum 
of 144 hours each year. Classroom periods are scheduled dur-
ing regular work hours and are considered as hours worked on 
the program. Each trainee is required to diligently study 
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related training in order to make satisfactory progress in 
this and other phases of his training. 
The on-the-job training schedule, which is reproduced 
below; showing the hours of training for each operation or 
type of work pertaining to the training program, has been ap-
proved by the training committee. The sequence shown in this 
schedule is adhered to as closely as possible, but may vary due 
to the type of work available and departmental work schedules. 
CHART VII. DRAFTSMAN TRAINING PROGRAM SC HEDULE 
Symbol Activities to be covered 
Distribution 
of 
Hours 
Equivalent 
Forty Hour 
Periods 
_\ 
A 
B 
c 
D 
E 
A 
D 
F 
G 
A 
F 
H 
G 
A 
J 
K 
L 
Supervised Class Periods-two 2-hour 
Periods per week 
Lettering 
Making Drawings required by ICS 
Tracing Old Prints and Records 
Blueprinting and Filing 
Supervised Class 
Total 
Periods-two 2-hour 
48 
72 
100 
116 
144 
Periods per week 56 
Tracing Old Prints and Records 100 
Supervised detailing on current job~ 284 
Shop and Plant Visitations 120 
480 
Total ------~5=5=0 
Supervised Class Periods-two 2-hour 
Periods per week 104 
Supervised detailing on current jobfl836 
Assembly Drawings on current job 17 
Shop and Plant Visitations 100 
Total ------~1~0~4~0 
Supervised Class Periods-two 2-hour 
Periods per week 
Working with Field Engineers 
Shops {Fabrication) 
208 
336 
336 
Working on current drawing room 
Total 
worlll200 
Grand Total 
2060 
. 4J.ou 
12 
14 
26 
52 
104 
144 
Now follows an explanation of the training activities 
mentioned in the above schedule. The Supervised Classroom 
periods are under the guidance of a Supervisor of Training 
who aids the trainee with ICS lessons, exemplifies applica-
tion to plant equipment and problems, assigns work and super-
vises activities, and keeps a record of the employee's pro-
gress. In Lettering, the trainee first works on the assig:g.ed 
ICS lessons to davelop proficiency. In Making Drawing re-
quired by LOS, work is also assigned in the plant drawing 
room, in conjunction with Lettering; the trainees more ef-
fectively get the feel of the work by this practical applica-
tion. By Tracing and Reproducing Old Prints and Records, the 
trainee gains a proficiency in the mechanics of making draw-
ings and this activity acquaints him with actual applications, 
while at the same time doing some useful work. Time allotted 
in the Blueprinting and Photostating Department and the Vault 
acquaints the trainee with the techniq~~ and the equipment of 
making prints and photostats, and familiarizes him with file 
records and their relationships to the plant. 
Further analysis of the last two sections of the 
aforementioned schedule shows this information. Trainees 
are given detailing assignments on current jobs; this work 
is supervised by the Plant Engineer or his delegated super-
visor, who will coordinate his activities with squad leaders 
in charge of the particular job involved. There are inspec-
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tion trips approximately two days per month (after the twelfth 
week) through the various departments in the plant, under the 
direction of the delegated supervisor or other supervising 
personnel. Field Engineers acquaint the trainee with the lay-
out, construction. and operation of equipment; in so far as 
possible these assignments cover jobs in the fields that have 
previously been worked on in the drawing room. The time al-
lotted for shops is distributed between the various fabrica-
ting and maintenance shops, during the second year. Finally, 
the traine e is assigned to various jobs, with a view of giving 
him a diversity of different types of design; during this per-
iod he works directly for the squad l e ader in charge of the 
particular job, the classroom supervisor also follows, ad-
vises and notes progress being made by the trainee. 
Progress reports, hours of work and equipment pro-
vided by the company will now be discussed. The classroom 
supervisor and the chief engineer submit a quarterly report 
covering each trainee to the training committee, showing the 
progress made in on-the-job and related training. The trainee 
works in accordance with the scheduled hours of the plant 
drafting department, for the rules covering working hours, 
vacations and holidays for trainees are the same as those 
for other salaried employees. Like apprentices, draftsmen 
who are required to work overtime receive credit for the 
training course for only the actual number of scheduled 
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hours of work. Each traine e is loaned one drawing outfit, 
which becomes his property upon satisfactory completion of 
the course. 
Draftsmen trainees are paid a salary for on-the-
job and classroom training. The salary rate progres s ively 
increases upon satisfactory completion of each 1040 hour 
period. If, i n the judgment of the training committee, sat-
isfactory progress has not been made, the trainee will be 
dropped from the p r ogram. The rate schedule looks like this: 
CHART VIII 
Accumulated No. Accumulated Minimum Number 
of Number of of Lessons to 
Period Trainine!j Hours Months Be ComEleted 
1 1040 6 20 
2 2080 12 35 
3 3120 18 50 
4 4160 24 65 
The rates of pay are subjects of increases and decreases 
consistent with changes in the general salary schedules. 
However, the starting pay is around ~185 per month and the 
salary increase per period is between $15 and $ 20. Upon the 
satisfactory completion of the program the trainee is pro-
mote d to a regular draftsman position and paid a salary of 
from $ 20 to $ 30 per month hi gher than the rate of pay at 
the end of the fourth period. 
The policy of Republic is the same in this program 
as in all other mentioned programs as regards continuity of 
employment. The corporation expects, wh en conditions allow, 
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to give the trainee steady employment, but expressly reserves 
the right to terminate the training program in whole or in 
part at any time. In addition to its regular privilege of 
controlling, selecting and supervising its employees, Repub-
lic has the right to suspend or terminate the trainee for the 
following reasons: non-conformance to district or plant rules 
and regulations, improper conduct within the plant or office, 
unsatisfactory work in the drafting room or classroom, or 
lack of interest or indifference on the part of the trainee. 
After the trainee satisfactorily completes his course 
in accordance with the requirements of these standards, he re-
ceives a substantial monetary award at the time of graduation. 
Republic also awards each successful trainee a signed certi-
ficate signifying, that he has completed the course; it also 
shows the term of training. 
Canadian Training Programs 
The information in this section was supplied by the 
Supervisor of Training, who coordinates all the programs of 
the Steel Company of Canada, Limited. Job training is given 
to all new employees, who are instructed by their foremen in 
all phases of their work to ascertain that the new man is 
fully acquainted with his tasks before carrying on alone; 
during this training, particular emphasis is placed on safety. 
It will be noted that this firm's training programs are not 
completely formalized. 
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An apprentice training program is in force to train 
employees for various trades, such as m~chinist. In addition, 
a continuous program of plant safety training is maintained. 
All employees are contacted regularly by their foreman con-
cerning safety on their particular jobs, and safety meetings 
are held weekly to discuss safety practices and improvements 
in various departments. This program is left in the hands 
of competent supervisors, who, through their own experience, 
know the type of trainine that the employee should receive. 
There are also supervisory programs in use, but 
they are on a very informal basis. The Supervisor of Train-
ing takes one phase of company policy at a time, for example, 
discipline, payroll procedure or industrial relations, and 
lectures to a group of supervisors and foremen; these talks 
form the basis of an orientation program for both new and 
old supervisory employees. During these discourses, company 
policy and contractual obligations under this concern's col-
lective bargaining agreement are fully explained; open dis-
cussion is encouraged with the introduction of a hypothetical 
case, this conference type of instruction has produced the 
most successful results of any other method tried in the 
training of this group of employees. However, if from time 
to time certain films are av~ilable which the Supervisor of 
Training thinks might be of interest to this group, a pro-
gram is built around this film. A course is given to univer-
sity graduates and other promising employees, which serves 
'· 
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as a familiarization tour of the plant, in preparation for 
filling responsible positions within the organization; during 
a twelve to twenty-four month period, the men in this course 
move from department to department, covening eventually every 
phase of this company's operations. These trainees spend 
anywhere from one to six weeks in each department, depending 
on the size, complexity and importance of each operation. 
At the conclusion of each departmental assignment, the trainee 
is interviewed by a representative of top management. 
Other training procedures include monthly dinner 
meetings and booklets; also there is a desire for flexible 
programs, and programs have not as yet been fully formulated. 
Management has been experimenting with monthly dinner meetings 
with gToups of supervisors at which time a representative from 
top management is usually a guest speaker. Management has 
found that to try to draw up a sterotyped program does not 
produce the best results; for that reason, programs are kept 
as flexible as possible in order that new thoughts and ideas 
can be introduced into them at any time.1 Occasionally, 
booklets are purchased which give current information on 
matters of int erest to the supervisors. Training programs 
have not as yet been fully formulated, and management has 
not ye t decided on a complete formalized training policy; 
but they intend to have formalized curr iculum of training 
1. J. M. Donaldson, Supervisor of Training. From a letter 
dated November 4, 1949 . 
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courses in the n e ar future. 
Training Programs and Supplemental Procedures of the United 
States Pipe & Foundry Company 
For the general policy behind these training pro-
grams, it mi ght be well to re-read the section on training 
policies andprocedures ( Chapter44), on pages 57 and 58. 
Formalized apprentice training programs for hourly paid 
employees are designed to train young men for skilled crafts 
or trades related to the foundry industry, such as molders, 
electricians, machinists or pattern makers; this program is 
approved by the United States Department of Labor. An in-
formal on-the-job training program is designed to fit the 
particular needs of this company , such as the training of 
employees to perform skills of the jobs peculiar to U. s. 
Pipe and Foundry--pipe machine operator or job analyst are 
two examples. A formal management training program is set-
up to train young men of promising potential for responsible 
management positions; training includes on~the-job instruc-
tion in all company line and staff departments and classroom 
instruction in the theory of operations and membership out-
side technical societies. A formal sales training program 
is designed to train young men to become competent company 
salesmen. Understud-,Y training, formal and informal, for 
both hourly paid and salaried employees has been installed 
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to develop men of promising ability to become supervisors 
capable of properly directing the men under them. A systematic 
orientation to company policies, rules and regulations, opera-
tions, local key personnel and locations; this procedure is 
often supplemented, where practicable, with a general tour of 
an operating plant. Training programs are arranged with local 
universities to train prospective employees; students of uni-
versities spend their "industry period" with this company in 
order that they may observe and study the industry in opera-
tioh. 
Industrial Development and Training Programs of Inland Steel 
As background material for this section, the origin 
and growth, size and types of products of this concern will be 
tersely related. Since it was founded in 1893, Inland Steel 
has grown from a small plant with a handfull of employees to 
one of the larger independent steel producers. The original 
plant was a rail steel mill at Chicago Heights, Illinois, 
which modernized, still operates. Incorporation took place 
in~. l917. By the end of 1910 output had skyrocketed to 
300.000 tons, and in 1949 the annual output had reached well 
over 3,400,000 tons. 
As the country's needs increased, so Inland began 
to expand. The first two ore boats were purchased in 1912 
to carry coal, ore and limestone shipments on the Great 
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Lakes. In 1922 Inland entered the rail busine ss, today the 
company is one of the few steel concerns producing heavy 
railroad rails. In 1930 came the n ew ten inch continuous 
bar mill, followed in 1932 by the new, ultra-modern seventy-
six inch continuous strip mill and in 1933 a new tin mill : 
was constructed. In 1939 the blast furnace cap_acity was in-
creased and a battery of coke ovens were added. Today Inland 
Steel employs over 24,000 people and ranks as the seventh 
largest United States producer of steel. 'rhe chief plant at 
Indiana Harbor, Indiana, is 630 acres in extent, employs 
16,500 personnel and houses blast furnaces, coke ovens, open 
hearths and rolling mills. Inland is one of the most highly-
mechanized of all the steel plants, and produces a wide var-
iety of all types of semi- and finished steel products. 
A new employee is started through an induction pro-
gram, from there on throughout his entire employment he is 
1 
exposed to some form of training. The ; range is from the 
general area of on-the-job training, or the 11know how 11 of the 
job, including safety, to the more formalized programs which 
are designed for specific purposes. The below list of pro-
grams and the subsequent explanations are not arranged in 
any sequence, either as to order or importance. These are 
the training programs at Inland: Induction, Job Training, 
Purdue-Inland Training Plan, Apprenticeship, Departmental, 
1. s. J. Aurelius, Ass't. Supt. Industrial Relations. From 
a letter dated November 3, 1949. 
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Inland Training Group, Mill Trainee, Sales Trainee, Coopera-
tive Student Plan, Safety and Supervisory Training. 
The induction program is designed as a general 
orientation before introducing the new employee into his 
department. It covers pertinent information with respect to 
the industry of the company, as well as creating a feeling in 
the new employee of belonging to Inland's family. It is con-
ducted on a class or group basis covering much of the mater-
ial in the pamphlet given to all new employees entitled 
Your Job and Your Companr; each new employee is urged to 
read it and get familiar with the information that it contains. 
The job training program includes the general area 
of on-the-job training, or the "know how'' of the job, includ-
ing safety. On-the-job training for each occupation in the 
numerous job sequences goes on continuously. This is the 
type of training usually administered by the foreman, but 
in some instances it is conducted by a job trainer sent from 
the industrial relations department. It perfects the employee 
in his present job and at the same time prepares him for the 
next occupation up in that sequence in which he is located. 
These procedures are many and varied. 
The Purdue-Inland training program was initiated 
in conjunction with the Purdue University Technical Insti-
tute. Because of university regulations, only high school 
graduates, or those with an equiyalent education, are eligible 
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to participate. It affords fUrther basic education beyond 
the high school level. Each employee entering this plan 
register s as a student of the Technical Institute. The com-
pany furnishes t he tuition, books, and supplies, and the 
employee-student attends school on his own time on one of 
h i s scheduled off days. For more details of this plan and 
the basic training policy of Inland, it mi ght be well to 
refer to the section on training policies and procedures 
(Chapter 4), pages 57-58. 
Apprenticeship programs follow the pattern quite 
generally standard throughout industry consisting of four 
y ears, or 8000 hours, of on-the-job training, and 600 hours 
of classroom work on related subjects. Each apprentice is 
schedule d to follow a prescribed sequence of work p rocesses. 
These vary, of course, with each trade but there are not less 
than eight processes in any training sequence. Classes in 
related subjects are conducted in the local high school by 
the East Chicago Public School Sy stem. These programs are 
designed to qualify men as journeymen in the following 
crafts: Machinist, Welder, Boiler Maker, Pattern Maker, Roll 
Turner and Brick Mason. All of these programs have been ap-
proved for veterans' training under the GI Bill. 
I 
The purpose of departmental training programs is 
to secure and train qualified college graduates for oppor-
tunities wh ich e xist in the department, for which the parti-
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cular program has been designed. Selection is made from 
among applicants who apply directly or by personal interviews 
arranged through placement offices of selected schools. Train-
ing periods range from six months to one year; during this per-
iod the trainee is assigned to observe and work in the various 
divisions of the department, according to a predetermined 
schedule. At the conclusion of the training period, his par-
ticular qualifications are reviewed, and depending on his 
qualifications, as well as immediately available openings, 
he · is definitely assigned to a job in that department. 
The Inland training group program is for a qualified 
group of college graduates who are given one year of training 
at the steel plant, spending a proportional amount of that 
time in each of the various departments. Candidates are se-
lected from among the June graduates with not more than one 
from any one school. Time spent at the steel plant studying 
the various operations is supplemented with special lectures 
fami liarizing them with all phases of the busine ss, as well 
as visits to subsidiary operations, and some customers' plants. 
They are handled as a group, and are very closely supervised. 
They proceed through the plant according to a well-defined 
training schedule and through each department according to 
the sequence of the processing in that department. This gives 
them a balanced understanding of the ste e lmaking processes 
in an integrated steel plant. The training is preparatory 
to a job assi gnment at the steel plant, the general offices 
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or one of the subsidiaries of Inland. 
The purpose of the sales training program is to 
provide the trainee with t h e a ppropriate background for 
entry into the Order Division of the Sales Department. These 
trainees are college graduates, with a potentiality for sales, 
and t h ey are selected periodically, either through direct 
application or personal interviews arranged through the 
placeme nt offices of the various colleges. The training 
period covers twenty-seven weeks at the steel plant. The 
objective is accomplished through a scheduled sequence of 
departmental assignments, as an observer, affording the op -
portunit y to acquire knowledge of (1) plant facilities for 
rolling , finishing and shipping, (2) mill products, ranges, 
characteristics and end-product uses, (3) departmental pro-
cedures and practices in processing orders, (4) specifica-
tions and metallurgical controls, and (5) to get a c qu a inted 
with the key personnel of the various operating departments. 
Emphasis is placed on progressions of processing in accom-
plishing an order rather than the techniques of the processes. 
The mill trainee program is similar to the sales 
training program, e x cept, as the title implies, preparation 
is for assignment in one of the operating or service depart-
ments of the plant. Training covers a period of thirty-five 
weeks and includes actual work in various mill operations. 
Emphasis is on the techniques of the processes to develop a 
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background for placement in certain operations. 
Cooperative student plan, safety programs and super-
visory training are the last of Inland's programs to be dis-
cussed. The program titles very readily identify the activ-
ities which they represent, but they would be rather difficult 
to brief. The coop-student is handled according to the engin-
eering courses he is pursuing and the type of placement in 
which he would be interested. Safety programs enter into the 
particular job, the process involved, departmental practices 
and plant-wide situations. Supervisory training has numerous 
phases, such as the understanding of human relations, explan-
ation of company policies, leadership instruction or the aware-
ness of technological advances. These programs are presented 
through related reading and study courses, the conference 
method, role playing, lectures, films and, through management 
organized and directed plant tours, an actual observation of 
the steelmaking procedures involved in that occupation that 
the trainee will eventually hold. 
All of these training programs are coordinated by 
management. Specifically, they are under the direction of 
the Industrial Relations Department; the Assistant General 
Superintendent 'and h~s assistant (Assistant Superintendent, 
Industrial Relations) are the actual coordinating agents. 
Thus, in this chapter, in as brief a manner as possible, the 
entire formalized curriculum of a leading, progressive steel 
company has been presented. 
CHAPTER IX 
SUMlVlARY, FINDINGS, CONCLUSIONS 
AND RECOMMENDATIONS 
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This final chapter is subdivided into four sections: 
a summary of the training programs used in the steel industry, 
which will include a brief review of the entire study; a state-
ment of certain findings; various conclusions that were arrived 
at; and recommendations made to steel companies. Thus, how 
training programs are utilized b y leading steel companies, the 
actual content of a formalized training program and why this 
type of industrial instruction is needed in this and other 
industries, whether they employ 50 or 50,000 people, will be 
related. 
~ Summarz of the Training Programs and Policies of the Leadin~ 
Steel Companies 
With the passing of the years, the pr ocesses in the 
manufacturing of steel have become more and more precise; the 
equipme nt utilized has become more complicated and takes great-
er comprehension to operate. Add to this fact that there has 
been a change in the demand for steel products from the heavy 
rill steels to the higher quality lighter steels; further-
more the steel industry has progressively expanded and each 
company today employs many times the number of personnel that 
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it did fifteen years ago. Then there is the factor of this 
complicated equipment which is very valuable and requires a 
heavy investment of fixed capital. All of these aforemen-
tioned statements point to the fact that the steel industry 
is in need of well-trained men of all ranks af employment; 
that all the steel concerns large or small must have some 
type of formalized training program. In formulating their 
programs, the management of all the ste e l firms must remem-
ber that if a program is not tied in with basic personnel 
objectives, such as proper selection procedures, placing 
trainees in jobs for which they are best fitted and have 
the best chaQce f~r success, providing t h em with opportunities 
for progressing on t~e job and training supervisory employees 
in dealing with problems of human relations (safety and wel-
fare of employees, disciplinary practices, explanation of 
new working methods and proper instructional methods.) Thus, 
training programs are brought into line with the thre e main 
objectives of personnel management acquiring satisfactory 
workers, using them effectively and creating the proper en-
vironmen t for nproductive" effort. That program will fail 
to accomplish its purpose. It is only when employees are 
afforded the opportunity to increase their abilities will 
overall plant morale be at its highest; and management fos-
tered programs give the shop and administrative personnel 
a chance to improve their position by gaining greater skills, 
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this increases plant efficiency and reduces operating costs. 
The Jones & Laughlin Steel Corporation believes 
that formalized training programs are an integral part or 
their production policy , and top executives of this concern 
realize that top operating efficiency can only be had by 
highmy-trained employees of all grades. The programs that 
were developed ror the three main groups (junior executive, 
supervisory employee and hourly-paid wage earner) will con-
tinue to play an ever more increasing part in their over-
all plant policy. Extension courses plarilled in cooperation 
with near-by colleges and universities are an integral part 
of their training plans. Management considers training a 
continuous process; that ~s why Jones & Laughlin has a long 
range program of training activities to help their personnel 
learn more about the steel industry and the jobs within it. 
All programs are coordinated by the Personnel Relations De-
partment and its subdivision, the Education and Training 
Section. 
The United States Steel Corporation has benefited 
by their wartime training experience and more extensively 
organized their post-war programs. They have recognized the 
need for college graduates in their organization and the 
importance of thoroughly training trlem in the fields or 
student's greatest interest. It is the policy of this cor-
poration to develop its personnel on a career basis, provid-
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ing educational opportunities for progressive advancement to 
facilitate a man's chances to rise to a position of greater 
responsibility. u. s. Steel's training programs are regulated 
by their long-term needs for technical man power, so that when 
a vacancy occurs, there will be always a capable man ready to 
step in.Since only a limited number of persons are selected 
for supervisory and executive - training each year, those who 
are selected are exposed to continual opportunities for ad-
vancement. U. S. Steel realizes that the executive trainee 
of today is the industrial leader of tomorrow, and that only 
through a competently organized and directed training program 
can a trainee become a competent leader. 
There are numerous methods used to carry out the 
objectives of training programs; but the material to be pre-
sented or taught in any industrial course will usually dictate 
the teaching method. No matter what the group, whether the 
members are a pprentices or executive trainees, a method should 
be chosen that permits learning by doing. However, there is 
no one best m.ethod, for each program should be a combination 
of procedures. A frequently employed combination that has 
been utilized successfully in a variety of programs is the 
lecture method supplemented by on-the-job training. The con-
ference method is used almost wholly in supervisory and exec~­
tive programs. All formalized programs today are augmented 
by visual aids, such as films, slides or diagrams. 
In order to have a successful formalized training 
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program, it is necessary that all procedures be carefully 
planned by top management. This preparation includes the 
designing of preliminary tests to make sure that those em-
ployees who will benefit most from the program will be selec-
ted as trainees, employing the best method or combination of 
methods, seeing to it that provisions for the ri gid super-
vision of all trainees are formulated, and the designing of 
forms and standards to measure the progress and the actual 
extent and scope of the program. To get the greatest over-
all benefit from the programs, training courses must be de-
vised for all groups of employees. 
The training of foremen has taken on a new concept 
in recent years; this has been due to the increasing tendency 
of considering foremen as a part of management. The entire 
scope of Armco's supervisory program is based on this theory 
of treating foremen as manag ement personnel. Both Armco and 
Republic now realize that a foreman must know more than his 
trade or craft, he must be trained to adequately deal with 
the people under him. That is why in Republic's pre-super-
visory training program the candidates are carefully pre-
selected to see whether or not they posses leadership and 
other necessary qualities; and, in the courses given to 
present foremen, personnel relation problems are given first 
rate importance in all discussions. After completing the 
supervisory programs of both these companies, the foremen 
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have a much clearer concept of just where they stand in the 
organizational set-up, they are more aware of the part that 
they play in the production process and thus are not apt to 
hinder vital changes in certain processes that are instituted 
by the higher levels of management, and they can more readily 
deal with personnel problems and therefore promote higher 
plant morale. 
Formalized apprentice training programs are instal-
led with the main purpose of steering the high school grad-
uates or their equivalent into the right paths--that trade 
in which the future journeyman is best qualified to succeed, 
so that his eventual contribution will be done as efficiently 
as possible, resulting in the lowest unit cost attainable. 
A battery of aptitude tests is an essential step in the 
training process. Classroom work is expertly combined with 
on-the-job training. Progress reports are made by the train-
ing supervisors to a training committee; any trainee not 
maintaining the established standard of performance is either 
dropped from the program or transferred to another program. 
The apprenticeship period has been cut down to two to four 
years; but this has only been achieved by employing the 
latest instructional methods and having the programs organ-
ized and directed by management; this is the only way a 
satisfied, s k illed journeyman can be turned out. 
Expanding technology of steel production in the 
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past twenty-five years has resulted in a need for college-
trained men to fill executive positions; but progressive 
steel concerns have found that there is a g ap between the 
theory learned in the classroom and the solution of prac-
tical problems that must be faced in the plant. Therefor e, 
training programs are formulated for college graduates to 
familiarize them not only with the actual functioning of 
various plant operations by on-the-job observations, but 
also with the human relation's aspect. In the latter in-
stance, this group is further trained in the ability to get 
along with men of all types; and they are made to realize, 
that in many instances, men who may lack a f ormal education 
nevertheless may have superior common sense, which has been 
gained from years of practical experience. 
It was observed that the Inland Steel Company has 
a program for almost every group of workers in their plants. 
From when a new employee enters a plant until he retires, he 
is constantly exposed to some kind of training. Inland real-
izes that training is a continuous process, and, to remain in 
a strong competitive position, the workers must be constantly 
retrained in the latest production methods. The range is 
from the gener al area of on-the-job training to the more form-
alized programs, such as the Purdue-Inland plan, the Inland 
training group, sales trainee or cooperative-student plan. 
All of these programs are coordinated and supervised by the 
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Industrial Relations Department. 
Findings 
These nine factors are essential to the formation 
and operation of formalized training programs: (1) It must 
be organized, directed and coordinated by management, specif-
ically by one central department with an individual or cer-
tain individuals in charge; (2) Schedules must be made in ad-
vance for each phase or activity of the training program, so 
that the employee will know t he context of the program, and 
when and where he is to report; (3) On-the-job training and 
related classroom instruction must be supervised and directed 
by competent personnel; (4) Definite standards must be set 
for performance; (5) All work should be graded and monthly 
reports should be turned into a central coordinating agency 
or comn1ittee; (6) Definite time must be allotted to certain 
periods of training , schedules are printed and copies are 
given to each trainee; {7) A training curriculum should be 
c 
formulate d from which employees can choose a variety of 
listed courses; (8) The program should consist of a combin~ 
ation of on-the-job training and supervised classroom in-
struction, the latter should be conducted on a basis similar 
to t h e ICS related training course used for draftsmen by 
Republic Steel; and {9) Some courses, especially the more 
technical ones, should be set up in cooperation with a near-
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by university on an extension basis, or devised to supplement 
the formal education of the college student with actual indus-
trial training, as in the case of Wheeling Steel's student 
engineering program. 
In writing this thesis, two factors were surprising-
ly discovered. The first is the comparatively recent develop-
ment of formalized training programs in this industry; and 
the second is that very few steel plants have formalized pro-
grams despite a heavy investment in fixed equipment, a small 
profit margin and increasing demands for quality output. An 
example of the former is that the first formalized foreman 
training program instituted at Republic was in 1948. The 
latter point is illustrated by the fact that, although Moody's 
Manual of Industrials lists over one hundred iron and steel 
firms, less than one-third of that number have formalized 
programs. 
I found that the repponse of the various p ersonnel 
executives, who answered my requests for information, to be 
very commendable. Many urged that if I needed more data on 
any part of any program, not to hesitate to ask. Others 
said that they would be very interested to see the results 
of this treatise in hopes that it mi ght be beneficial in 
deciding on new improvements for their programs. A.L.A. 
Young, General Personnel Director of the Industrial Rela-
tions Department of U. S. Pipe & Foundry Company, had this 
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to say: "Your study of employee training in the steel in-
dustry is a challenging one which should prove very inter-
esting. I wish you the best of· luck and speedy progress. 
Any results which you think may be of value to us and which 
you would like to send us will, of course, be greatly apprec-
iated." 1 
Cohclusions 
Formalized training programs utilized by any steel 
corporation will be successful only when they are tied in 
with such basic personnel objectives as employing the proper 
methods of instructing supervisors or foremen in the tech-
niques of increasing operating efficiency (through such 
courses as Job Instruction Training, Job Methods Training 
and Job Relations Training), proper selection of candidates 
by actual aptitude testing which is carried out by competent 
personnel counselors, and providing opportunities for advance-
ment. Finally, it must be again emphasized that training 
programs must be built around those personnel objectives that 
app ly to a particular enterprise, or where the greatest nee d 
for improving personnel relations lies. 
Higher demands for quality steel and technological 
progress mean that more highly-skilled employees will be 
1. A.L.A. Young. From a letter dated October 21, 1949. 
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needed in all ranks and in ever increasing numbers. This 
signifies that all of the industries who wish to maintain 
high quality standards to keep in step with the times will be 
using formalized training programs more extensively in the 
near future. 
The benefits that accrue to management and the em-
ployees are many. The company receives not only an employee 
who is skilled in all phases of his job, but a person who has 
a better understanding of the conditions surrounding his work; 
for the programs include discussions on personnel relations 
or where each job fits into the general picture. Naturally, 
the more efficiently a shop worker can accomplish his assigned 
task or the more lucidly a junior executive can comprehend 
an order, the less chance will there be for costly mistakes 
to occur; thus a monetary saving above the cost of installing 
any program is apparent. Moreover, the over-all plant morale 
will undoubtedly be raised and the opportunities for advance-
ment will be facilitated. Since vacancies can occur at any 
• time, it is well to have a readily available pool of well-
trained personnel. The opportunity is always there for the 
employee to improve his status; and, if the program is spon-
sored by top management, the employee knows that he will be 
rewarded for his efforts and that it will not be run in a 
haphazard manner. 
Personnel must be selected, trained and indoctrin-
J 
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ated before any endeavor of an enterprise can proceed success-
fully and efficiently. The more thoroughly employees of all 
ranks are trained to perform their various tasks and made to 
understand basic company policies and procedures (through 
various training program.s), the more quickly and economically 
will a company proceed toward its objectives. 
Recommendations 
That steel plants, large or small, who do not, at 
the present time, have some form of management directed train-
ing program mi ght c onsider adopting some form of the programs 
that were mentioned in this thesis or put to use some of the 
training procedures and techniques that were related. Also, 
quite a few of the major steel producers mi ght augment a few 
of the programs or policies referred to with the ones already 
in use at their plants. Finally, it might be well for all 
the steel companies or any othe r manufacturing concern to 
consider the value of adding an Education and Training Depart-
ment to their organiza tion set-up, or at least make an Educa-
tion and Training Section an integral part of the Personnel 
or Industrial Relations Department, with a Supervisor or 
Director of Training as dhi e f administrator. 
Although the emphasis of this thesis appears to be 
on training from the aspect of promotion, for this is the 
main, current problem of the steel industry, training programs 
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are also instituted to make employees of various grades more 
efficient on the job. In installing any on-the-jpb training 
program the following factors must be taken into consideration: 
retraining present personnel to increase their productive cap-
acity; and training men to properly supervise the programs, 
for on-the-job training is useless unless it is efficiently 
executed. Special note should be taken of the chapter sec-
tions c oncerning the retraining of present personnel, for 
the most important contribution of any training program is 
to increase the efficiency of the work force. However, the 
emphasis placed on these two personnel objectives (advance-
ment and efficiency) depend on the specific conditions with-
in a company, and programs must be formulated to apply to 
these goals. 
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